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SUMMARY 



The purpose of this study Ml to evaluate psychological and social factors 
as they relate ro shelter hobitobility A simulated *h«lt*r woi constructed which 
provided for continuou* auditory and visual monitoring of shelter occupant? 
reaction*. Following a series of four short-duration pilot tests, o series of four 
experimental group* mhabited the shelter Each esperimental group consisted of 
thirty subject* and contained men, women and children, The first three groups 
remained rn the shelter for one week and the fourth group remained in the shelter 
for two weeks. 

Mc|Of experimental variables were temperature ond presence or a faience of o 
trained and designated manager These variables were applied to the experiment- 
al groups «s fallows: 

Group I -"Hot" temperature, up to an effective temperature of B5" F , no 

designated manager. 
Group I Comfortable Pf twmperotiee, approximating on effective temoernture 

of 74" F-, with a trained and designated manager 
Group Ill-'Xooifertable" temperature; no designated manager. 
Group iV-^Hol*" temperature for the first weet, "comfortable" temperature 

for the second week; with a trained and designated manager 

Subiects in the experimental groups were paid volunteers who were fully 
oware that there wot no actual attack It was not within the resources of this 
project to obtain results with a number of different groups under the same experi- 
mental conditions It is within these limitations of using volunteers in a simu- 
lated situation ond without replication that results from this study musl be 
inter prated. 

5iib|ects, who were of both sexes and ranged in age from sevtn to 72, lived 
under simulated shelter conditions for up to two weeks without apparent serious 
psychological or social stress in most coses 

Jhe eight s qua re feel ond 5S cubic feet provided per occupant in this study, 
appeared to be fully adequate. D esign of bunks- for easy conversion from night ja 
daytime shelter CQflf EPtiraf 'ans was on importonr~Tactor~7n " rtiok Tn^ The "amount of 
space odequote. Effective temperatures up to 85 F *ero tolerable , ky,t «ppegr*d 
to be close to the upper thre shold of tolerance 

Trained ond designated managers increased the over -all adjustment to 
shelter living and enhanced attitudes toward shelters, civil defense, and people 
in general as compared with shelter groups net having trained management. 
Under the guidance of a trained mnnag/er it was possible to provide in— shelter 
training which was effective in teaching sheltereei information relevant to 
post-shelter survival. 

Agitation and tension were §r cutest ieeeed iately following shelter entry and 

Hi 



prior to anticipated release. Mild depression *oi common toward the middle of 
f heller Slay. These effects were minimized through effective management Desire 
to leave mounted steadily for most people from the time of ihelter entry, but did 
not become overwhelming within a period of two weeks. 



Shelter ad|u*tment seemed ro be s fairly direct reflection of individuals* 
general pre-*helte* adjustment pattern Although there wot a general lack of 
direct interperional conflict in all group*, it Wl especially notable in the 
groups having o pre- trained and designated manager. Strong individual loyalties 
and general e*pr it de corps grew rapidly. 

Psychological and social problems identified im this study which might be 
in a real 




conducive to adequate sleep 
• JyUntmiiing conflict of socio*, moral, and ethical values 

Additional psychological and sociological Studies should provide useful tech- 
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CHAPTER 1, BRIEF OF THE STUDY 



PURPOSE 

The generol purpose of the work described in this repcrT wai to study the 
psychological and social reactions of people to confinement in o simulated shel- 
f« for a period of up to two weeks. Xn additional purpose wci to identify speci- 
fic factor* >n the internal design of shelters having a significant effect an hab* 
■ lability. These factors included 

• Space 

• I emperOTur* 

• Design foctori such as bunkmc, internal layout, sound level, and cooking 
facilities 

eSupnlles 

A linol purpose was ta identify patterns of organ notion,, leaders^ ip r and 
activity which enhance shelter hobilobility and prepare inhabitants for post- 

— A _ — ^ ' _ J ^ _ ft _J _ _ _ _ JL _ A ' 

FACILITIES 

The basic design of the experimental facility woi that of a room within a 
room The inrer room simulated the inside of a fallout shelter The outer room 
was used for observation through one-way screens and for audio monitoring 
This outer room at so provided for atmospheric monitoring instrument*, closed 
circuit television, and o nueiber of automatic recording devices 

A plan view of the shelter is shown in Figure 1 A panoramic view of the 
shelter is shown in Figure 1. As con be seen from these illustrations, the major 
part of the shelter was token up with bunks unless they were di ■assembled for 
daytime activities. In Figure 3 are shown various candid shots of the occupied 
shelter 

The timulated shelter was built with one movable wall As shown in Figure 
1, th** wall could b* plate J m any of three positions- During thif three initial 
pilot tests, the middle sued shelter *oi used During a final pilot test and 
Four experimental tests the smallest shelter size was used as shown in the 

figure. 

Prior ta the beginning of each test the simulated shelter was stocked with alt 
tuDoli** for the duration of the occuMncv 

EXPERIMENTAL PLAN 

Eight diHwW group* participated in the study. The first four stayed in the 
shelter only over a weekend The purpose of these four groups wot to test the 
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Flout. 1. Cutdirf Shot* of Occupied Sh*tt>F. 



localities and procedures, More specific information conceding these groups i S 
known tn Table I. 
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In original planning, the major experimenta I vanablti wore to be: 

• Amount of space available per shelter inhabitant 

• Presence or absence of o Trained and designated leader with an Organized 

program, 

On the basis of results during pilot tests it was decided to substitute changes 
in temperature in place of the ipace variable, since even the smallest Space 
(about B square, 58 cubic feet per person) appeared to be quite adequate from 
the psychological and social paint of view, 

W ■ t,W iLm * «, . . f. -J j- I -k r-i it.— I a iii a ■ m i» a n4n I *m w n * . n «- li. a r h. J b | i ii m i I 1-1 ■- #■ li n-.hm fc P* 

"iTn rnc FC* r spa pjon, inc ioyr expenrncnTDi grcupi Mrc aciincv us s-nuwn in 

Tablell. 
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MEASURES 

Three major types of measures were used in this study- 

• Pre-test 

• In- shelter 

• Post-test 



Pre-test measures were used for screening, matching of groups, and to pro- 
vide background information to assist in the i nrerpretQl i on of experimental re- 
sults., Relatively little screening wo* done except where there were dispropor- 
tionate numbers of volunteers in certain occupational or age group*. Because of 
serious linn tot J On 5 orl numbers of available volunteers, it was possible to do 
only rough matching of the four ex peri mental groups on relevant personal hi story 
variables: Fr#-tests included; 

1. pWerWews; Relatively informal, semi-structural discussion* with mem- 
bers of the project stuff concerning the subject's personal history and 
attitudes toward the study,. 

2 Physical: A thorough medical examination rc msJre thc-F rhc- subject had 
no physical \\U that wnuld make it dangerous for him to participate nor 
that might infect others r supplemented by a quick check immediately be- 
fore entering the shelter to insure no active infectious disease 

3. Tests: Including civil defense information and attitudes, psychological 
tests of intelligence and personality. 

While participant^ we^e in the shelter, four major types of measures were 
mode: 

1, Observations: Including standard forms completed by observers from 
visual and ai.dirciry mnnifOr.nc. ct ziCtrvtics Th=s was sgpp lemen red by 
periodic photographing and continuous, voice tope recording. 

2, Automated or Iris frum en reef; Including water usage, frequency of radiation 
monitoring, sound level, and lavatory occupancy. 

3, E n v i ronfnen to \ ; Including dry Jjulb temperature, wet bulb temperature and 
carhon dioxide at the exhaust, dry and wet bulb temperature at the input 
vents, and dry bulb temperature at three different positions in the shelter. 

4, Self report: Daily cfiaries kept hy the subjects. 
PosMest measures included: 

I- Attitude and information: Re- tests on alternate forms from pre- test 
measures. 

2. Questionnaires: To obtain subject's evaluations of their shelter experience, 

3. / ntervjews : To supplement information about individual reactions to the 
experience. 

SAMPLE 

The sarr.pie gf porfici pants included persons of both sexes of ages from seven 
through 72 years. They came from all walk* of life and represented a variety of 
occupations. However, difficulty was experienced in obtaining the services of 
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employed males o o I ; ?5 years of age, especially from executive, and pro- 
fessional occupO xi. T>e*e ere no children less than six year I old and no 
twfiani with se -us active iredical or psychological problem? at the time of 
entry into th ■ e* However, only about one per cent of the candidates were 

ected fr ~w psychiettic reasons. Each subtect received an hewciun 

of S50 pe- -Iter stay 

In e presented statistics for personal history and background 

information «ch ex pet i mental group. Although an attempt wa i made to at 

laott roughly equate all group 1 an the various background variables, difficulties 
in obfa in-og volunteer* necessitated raking most volunteer* when they were 
ova i lot* *. regardless of background data 



LIMITATIONS 

There are o number of ex peri mental and statistical refinements which are 
not feasible within the scope of this study- However, the ma|or limitations prob- 
obly stem from the fallowing factors: 

e5ub|ceti knew this was not the "real thing." 

e Most cif the subjecr? had some interest in and sympathy (or civil defense. 
• rv'ony of the measures for different individuals in a given group are not 
experimentally independent because of the high degree of interaction among 
subjects- 
Knowledge that it was not the reel thing 

It was the major purpose of this study to identify the extent to which shelter 
confinement per se n a piychofogicol and social stress- This study does permit 
an evaluation of thi S factor However, it is Crucially important that results from 
this study be applied to the conditions in real shelters wider an attack situation 
only with the realization that the additional stresses inherent *o an attack si- 
tuation were not present in this Study . 

Use ef volunteers 

In general, it was to be expected that highly motivated ^otunleers of the type 
recruited as subjects m this Study would adjust better to shelter confinement and 
b* more receptive to leadership and civil defense training than would persons who 
are basically opposed or indifferent to civil defense. Additionally, shelterees 
In a real attack >rust came out of the shelter prepared ro cope with stringent 
post-attdcV conditions Any debilitating shelter stress might therefore be much 
nrrp ifn^ii than effecU on voJunieers who could return home for rest prior to 
return to their normal peacetime lives. 

Experimental independence wilhin groups 

An example of this lectf of independence is thai an ettremely effective at 
ineffective undesignated leader may hove a profound influence on the behavior of 
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all persons in the shelter To treat individual observation* o» if they were experi- 
mentally independent in the statistical analysis would, therefore, result in sub- 
stantial error K major imp 1 i cation of this is that, in many areas of dato analysts 
and group comparison, results are mucb closer to a series of cose studies tKon to 
a nacrous experimental design. Theoretically, it would be very simple to solve 
this problem through rhe use of many group* under the saeie experimental con- 
ditions, thereby drawing ' degrees of freedom " from group replications. However 
from an economic and practical point of view, this eras unfeasible Because t 
was necessary la limit the current study to one group under a given set of condi- 
tions, extrapolation from Tr 4 5 * t=> itust be done largely on the boits of quali- 
tative logic rather than on the basis of rigorous statist. eel inference. 



CHAPTER 2. 
DESCRIPTION OF PILOT GROUPS 



INTRODUCTION 

Prior to the initiation of thE □ ne week and two week shelter hobitability 
tests, four weekend prior studies were conducted. These pilot studies involved 
from 22 to 44 hours. Their function was to provide information concerning the 
adequacy of shelter conditions, equipment, and supplies, and re test the feasi- 
bility of the procedures k-ve ;;-?d for observation and monitoring af in-srielter 
behavior. Experimental groups are described in derail in the various chapters 
which follow. 

PILOT STUDY A 

The first occupancy of the shelter was by six members of the project staff 
and one member's eight year old son far a period of 22 hours. During this and the 
succeeding two pilot studies the movable shelter wall was positioned in the in- 
termediate position which resulted in a shelter area af 292 square feet 

The main purpose of this first study wes to famiWiie the project staff with 
the conditions of shelter living and to alert them fo any unforeseen problems. 
There were no observers stationed outside of the shelter, but members of the 
shelter group look turns standing ,r wOtch" throughout the night Three meals were 
prepared and eaten by the group The major activities were reading and talking. 

PILOT STUDY B 

Nine men and six women from the American Institute for Research staff 
served as subjects in the second pilot study, which began at 10:30 a.m. on a 
Saturday and terminated at 3:30 p.m. the following day. On this and all subsequent 
Studies two members of the project staff observed the shelterees continuously 
and recorded their observations on standardized forms. 

When the group entered the shelter the first response was to investigate the 
shelter and to survey their supplies. The shelterees ihen seated themselves on 
bunks and stools and engaged in light conversation as they waited to see what 
would happen. Although no one had been designated as group leader, one of the 
senior professional 5tr.fi -(.Tiber s ncd been previously instructed in the use of 
the apparatus for measuring the oxygen and carbon dioxide in the shelter atmos- 
phere. Perhaps this knowledge was one factor which Jed to the assumption of on 
informal leadership role on his part. 

Mter th e group had been in the shelter for about fifteen minutes the first 
message was broadcast through the sinuloted shelter radio. This 
message and four succeeding messages at approximately ten minute intervals 
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warned of on imminent nuclear attack \t the conclusion of the fifth mess jar e- 
shelter electricity was turned o*i to simulate the drooping of the bomb. The re- 
action To all of these n»essages «qi either light hearted or apalhelrc ai they were 
not token seriously, On* reoion for this nay hove been that the fHelterees were 
acquainted with one on other and with eieaiber* of the project it oft" In about ten 
ettm/tes the power was restored to fn* shatter CONELRAD menage* i iBiliipjeJ 
throughout the day informing the group about the results of hypothetical attack, 
both locally and throughout the nation. 

Swn after the power was restored two of the women s t u j t od the preparation 
of lunch which consisted of warmed baked beans, tuna fish, melba roast, and 
reconstituted powdered milk, A schedule was prepared with fwo women being 
responsible for the preparation of each meal and two others assuming the respon- 
sibility for dishwashing and cleanup. 

Mast of the afternoon was spent reading, talking, and ploying cards and 
checkers Little attention was paid to the periodic CONELRAD broadcasts. A 
request was made to the subjects that the oxygen, carbon dioxide, and shelter 
temperature were to be reported o*er the shelter telephone each hour The shel- 
terees previously instructed in the use of the monitoring equipment assumed 
'espoosibil ity for these reports, but several of the men showed on interest in the 
use of the air analysis apparatus At 5:30 p m the dinner of beef stew, melba 
toast, beverage, and fruit cocktail was served and in about two hours everyone 
had finished eating and the dishes had been washed 

The evening activity wo* quite similar to that in the afternoon, except that 
it was somewhat quieter and the group appeared to be more relaxed There was 
group singing later in the evening and the general morale seemed quite good. By 
this time the man who had been responsible for the air analyses had clearly 
emerged as shelter leader and he announced that lights would be turned down at 
1 1:00 p.m. There was a slight protest, but the group want along with his decision. 
Lots were then drawn among the men for assignment to the two hour watches, 
and the night lights were switched on as scheduled. One group continued to 
play poker Cor about an hour and a half using a reading light, but the rest of the 
group went to bed. 

There was relatively little activity throughout the night except For some 
abortive attempts to see through the one-way observation windows by the sub- 
jects on watch The duties of the watch detail were to maintain a CONELRAD 
log, end a log of the temperature and air analyses. At 1:00 a.m. they were in- 
structed over the shelter telephone that the radiation level was low enough to 
permit the dumping of garbage through the hatch in the toilet area. This was 
accomplished with some difficulty due to the fact that it had been stored in 
large bags 

At about | 00 a w. an Sunday, "* *• 9»°«P we out of bed and breok- 
fast preparation t+or+ed- The breaWnst of reconstituted orange crystals, dry 
cereal, heated prefried bacon* ■elbo toast, and coffee was served at 3 30 a.m. 
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The dishes were then washed -and recreational activity resumed. Af 10;45 n.m a 
CONELRAD broddcasl Stated that evacuation af shelter* in the Pittsburgh area 
would be possible in about five hours. The group responded to this 0 tlfl Ounce - 
men! with general comments that shelter occupancy had not been diffjcult. Lunch 
preparation started around noon. Lunch included cream of mush room Soup, melba 
roast, corned beef hash, and beverages 

A CT'f.FL^AD message Announcing that shelters in this area were to be 
evacuated wa & broadcast at 3:00 p .m. , and five minutes later the she Iterees were 
called sri the shelter telephone and told to have a reconnaissance- team ready to 
leave the shelter at 3" 15. The women who answered (he phone and one of the men 
valLnfc-crc-d for this assignment. T nay were permitted to return to the shelter 
after five minutes with the instruction! that the shelter was to be evacuated Ot 
3:30- The group left the shelter at this time in an orderly but jubilant manner 

PILOT STUDY C 

This pilot itudy differed from the preceding iwo in that st extended over two 
nights, it included a larger group of shcl tc-rcc s, and most of the subjects were 
not acquainted with each other prior to the shelter entry Among the 25 subjects 
were eight adolescents (age 12 to 19}, three married cauptes, and a 52 year eld 
woman who had been blind far many years. This group entered the shelter at 
7:00 p-m, on a Friday and was released at 3^00 p.m. Sunday, 

The reactions of this group after shelter entry were quite similar to those in 
fhe previous study, in that there was much loud talking and nervous laughter as 
they explored the shelter Ahhough rhey at I ended to the CONELRAD broadcasts 
they did not appear to lake these broadcasts very seriously. Three of the men 
assumed some leadership functions, but the genera) atmosphere wai latssmz- 
frj/re. After the simulated attack occurred at 8:00 p.m. one of the men made coffee 
and there was a snack break for beverage and candy. A suggestion was then 
made that perhaps fhe children should go to bed, but this met with little support 
from the children The night lights were turned down at about 11:00 p,m. and molt 
of the group turned in. Four adults quietly continued a card game using bed 
I amps j but in the next hour there were several verbal exchanges between adults 
who wonted to sleep and the teenagers who were talking rather loudly. This 
particular problem, incidentally, plagued most of the succeeding groups in both 
the pilot and the exper imental studies 

Soon after midnight, when the group seemed to be fairly well settled for the 
night, one of the subjects, a 21 year old man, got out of bed, put on his shoes and 
shirt and announced that he was leaving the shelter He called "Central Control" 
over the shelter telephone and said, "I'm a party p-ooper-l wan! out— it's Iod hot 
in here/ 1 No effort was made to change his mind and he was permitted to leave 
shelter at 12:45 a,m, In the post-exit interview he said that he had had a head- 
ache for several hours, felt dizzy, was too hot, and that the noise bothered him. 
The shelter temperature was 91' at the time he loft. Although this was above the 
comfort level, it was felt by his interviewer that he had never been highly moti- 



veiled ro n?ma in, and wanted tc spfrnd the rught "doing the town" with sortie of 
hit friends who l©t*r came and picked hrm up. Il it interesting, however, that ho 
volunteered U> participate in a future *1udy 

Theft wo i torn* discussion by the group at to the reason for the subject 
leaving, and the suddenness of his departure. The general feeling teemed to be 
summed up by the statement, "Well, at least there's one more bunV and one less 
person 10 use up the oxygen. " At about this time on* of ihe men suggested that 
they drew loll for the night watches. Two men were osiigned to each two hour 
woteh period The rest of the group then settled down and went to sleep These 
men maintained o CONELRAD log, took periodic analyses of the oxygen and 
carbon dioxide and reported these to "Central Control "" as instructed. 

The she Iter ee* gradually woke up between 7:00 and 8:00 o.ei , and had break- 
fast which wns prepared by two of the women. Severe! of rhe bunks were moved to 
allow ewe roe* for moving around and a recreation area for card gomes. During 
the remo<nd«r of the day sub-groups were fa r aw J primarily on the basis of age, 
with the teen aaet talkina olavina chess and checkers and readina the vouna 
couples playing monopoly, the older women conversing. Several people napped 
after lunch and the atfrc sn-'-ere *os ^u*te related anJ quiet Lale m the afternoon 
one of the leaders suggested that they ploy charades and about half of the 
group |Oined in and appeared to have a great deal of fun. 

During a routine Gir analysis before dinner, it wot npted that the oxygen 
reading had gone dawn to 17 s ;. Successive readings showed less and less Oxygen 
and *hen the apparatus indicated only 9,5% "Central Control" was called 

Ond notified. The shcllerees were advised that since the carbon J omde had not 
increased, the oxygen readings were m error due to exhaustion of the absarphon 
fluid. (This fluid ihould be replaced after obaut 25 readings at 2Q°S oxygen.) 

Dinner was served at 6.00 and lights wore turned down at 1 T OO The shelter 

; ■" i'- I -low ibogl an hour and *aldi was i-a i ri ru inod .r. during ihe previous 

night. 

The final day in the shelter was uneventful. The usual games of cards and 
monopoly were played and several people lounged and read. The sub-qroupinqs 
continued to be based on age 

A CONFLRAD broadcast at 2:45 p.m. announced that the radiation level was 
low enough 1o per mil evacuation, A Coll from "Central Control" requested that a 
reconnaissance team be prepared to leave in fen minutes. At that time the door 
was opened to permit their departure They returned a few minutes later with the 
instructions to evacuate the shelter and this was done in an orderly manner. 

One of the interesting observations based on this pilot study was the cos* 
with which the blind woman adjusted to shelter living. She entered into the shel- 
ter activities and was well received by the others. Another observation was the 
formation of a teen age sirb-aroup which tended *0 interfere with auiet hour at 
night. 



PILOT STUDY D 



F&r the final pilot study, the movable well wos positioned to give a shelrer 
width of 12 feet 3 inches and an area of 242 square feet This was the minimum 
size to which lhc shelter could be adjusted and wo? the size used in the four 
experimental studies which followed. Another way in which this study fli Fferad 
from the previous ones was that the temperature was permitted to rise to en 
appreciably less comfortable level. The 27 subjects included five representatives 
from the staff of the Office of Civil and Defense Mobilization iOCDM), one re- 
presentative from the National Academy of Science [WAS), one representative 
from the Public Heallh Service fPHS) f six members of the American Institute for 
Research (AIR) staff, and 14 volunteers from the general public 

The project Staff deliberately refrained from giving the participants in this 
study any information concerning appropriate in- she Iter roles or procedures. The 
purpose was to observe the emergence of shelter leadership and group structure 
under highly ambiguous conditions. 

The inclusion of OCDM, FHS, and NAS representatives along with members 
of the AIR slaff and the general public led to certain conflicts and organization 
difficulties. The former group apparently intended to play the role of passive 
oncer vers and allow thft leadership and organization ta emerge from the general 
public, whereas the ether shelterees lacked to the QCDlA representatives as 
"experts" who would take over shelter organization. The fact thai four of the 
MR volunteers had participated in a previous pilol study and hence had some 
experience with shelter living added to the conflict by casting them in somewhat 
of a leadership role. The reluctance of either the OCDM or the AIR personnel to 
accept the leadership functions which the others expected oF them resulted in 
less efficient handling of shelter problems and lower graup marale than in. the 
previous studies One of the ways that this manifested itself was in the conflict 
that arose both nights between the older people who wanted the shelter quiet for 
sleeping and the adolescent! and young adulta who played games end sang well 
post midnight. This led to several hostile verbal interchanges. The general level 
of conflict and leadership ambiguity was higher in this group than in any which 
preceded or followed. This was accompanied in post-test comments by a gener- 
ally less Favorable response to others En the shelter than was true for any other 
group. 

A factor invesli gated in this pilot study was the group's reaction to relatively 
high temperatures. Since the refrigeration portion of the air-conditioning system 
vfQi not yet Operative at ihe time of this study f the ventilation and temoerQl ure 
were controlled by varying the volume of air circulated through the shelter and 
the percentage of fresh oir, Wet and dry bur.h temperatures were determined with* 
in the shelter by an OCDM representative using a sling psychromotej-j as well as 
from the recording wet and dry bulb thermometers in the shelter exhaust duct. 
ThftS* were converted to "effective temperatures" using the A.S.H.A.E. Comfort 
Chart for Still Air. The effective temperatures fluctuated from BQ'F to SfiT when 



measured within the shelter at head lave I These were up to three degrees highef 
rhon th* meciurcrricriti in the exhaust duct, 

A* th* effective temp** alur* within the shelter approached 85" F, many of fhe 
men removed their shirts and the level of activity dropped sharply. Not only did the 
shelter**! perspire profusely, bvt they made many continents about the high 
degree of ducomfort. This was particularly noticeable during periods when the 
air circulation was stopf>e^3 'n post-shelter interviews several of th* subjects 
indicated that they felt the temperature would hove been unbearable over a period 
of even a fe* Jays On the basis of these observations it was dec ■ zed that the 
effective temperature should not exceed 85T dunna any of the experjircnrc 
studies to follow. 

At the conclusion of this pilot study, the represent at ivei of the OCDM and 
the NAS who had served oi participant-observers , submitted u number of sugges- 
tions which were used in formulating the procedures for the experimental studies 



CHAPTER 3. 
THE EFFECT OF SPACE 
ON SHELTER BEHAVIOR 



Tb»s study did not generate direc* e^per^ wta. dote concerning the amount 
of shelter space required. The simulated shelter wot designed so one wait 
could be moved to provide three different sues of shelter * fh 30 (Heifer dccv* 
pant*, the three different shelter sues »ould Have provided about 8 square feet, 
10 square feet, and 12 square feet per person Ft was the intention that two sties 
he chosen for experimental comparison an the basis of results from pilot tests. 
However, resutts from pilot tests suggested tho* the S square feet was fully ad- 
equate and that extensive testing at a larger sue would not be a worthwhile 
expenditure, Key personnel front the Office of Civil and Defense Mobilization who 
participated m a weekend test with the smallest sue shelter concurred in this 
decision 

Although no experimental carnjjarescn of different amounts of space was 
made, there Ore toTie relevan* data generated by the study These data are: 

e~h? oppressed attitude of subjects toward crowding 
O Behavior observed under canf inement at 8 Square feet. 

oOver crowding beyond the capacity for which the simulated shelter was 
designed , 

SUBJECTS' ATTITUDE TOWARD CROWDING 

Subjects were atked in their po$t-shelter questionnaire to evaluate the 
relative discomfort of 2\ different factors in their shelter stay. Results for oil of 
these factors ore described in Chapter 7. Crowding was given an over-all rank 
of four out pf fhe 21 foctors Lack of water, temperature ond humidity, and lack of 
exorcise, were evaluated os being greater sources of discomfort than crowding. 
Only three subjects named crowding as their biggest m-sheller problem. 

3eC9use of its close relationship and frequent contusion with crowding, the 
evaluation of lock of privacy as a discomfort factor may also be of interest here 
Lock of privacy was given an over-all rank of II out of the 21 factors In addi- 
tion to the four factors previously identified Jirt, sleeping difficulty, noise, 
physical t/ffptoffii, food, and behavior of others were evaluated as being greater 
sources of discomfort than lack of privacy. Only one subject named lock of pri- 
vacy as hit b<geest m-sHelte* problem. 

GoldbecV ond Newman 0960) in their study of the Naval Radiological De- 
fense Laboratory shelter occupancy did not differentiate lack of space from lack 
of privacy on their oost-occuooncy questionnaire- Lac* of space was found to be 



the second most difficult living condition, with luck of water (for washing} being 
named as the greatest difficulty. 

In the current study, during ocit-shclter nterviews and informal conver- 
sations, the overwhelming response teamed to be that crowding par sm was not a 
serious problem once initial adjustment took place. A number of persons reported 
being almost overwhelmed by the small size of the shelter upon initial entry. 
Thii feeling subsided rather e^icHy. usually within an hour or less. A typical 
response aught be, "that room looked awfully small at first but gradually tfc* 
walls started to grow." 

The phrase, "the walls started to grow" was used frequently by subjects 
m discussing the size of the shelter Fcllowup discussion of this phenomenon 
suggested that this was more than a simple figure of speech. Apparently the 
shelter actually Qppmofd to be larger after a period of time than it appeared upon 
initial entrance. The reverse phenomenon apparently alia experienced A 

number of subjects also tnforinally mentioned "how big" things looked upon exit 
From the shelter. Thirteen persons mentioned this size distortion as causing rem' 
porary difficulty in readjusting to the post-shelter situation For example, dlf- 
ficulty might be experienced in climbing steps because thoy looked higher iliau 
they normally would. 

Of the 1C5 SubjeClS tepOrlmg their most unpleasant memory an a followup 
questionnaire, only one named crowding and none named lack of privacy 

OBSERVATION OF BEHAVIOR UNDER CROWDING 

Systematic observation technique's were not tended to identify end measure 
crowding-related behavior since there was no experimental control for the space 
variable KowwvwJ, informal observation did suggest the following factors which 
appeared to be related to crowding: 

• Staying Pul 

e Speed of Movement 

• Warnings and Apolog.es 

Staying Pirt 

Mcny persons moved about the shelter only when they needed to ga to the 
lavatory or when the shelter routine required such movement Although tame 
restricted movement was probably due to general anxiety (the type of immobile 
behavior typical of some insecure persons at parties), much of this restricted 
movement *os probably a direct adjustment to crowding, Many of the "non- 
movers" seemed quite alert and acllve within their limited proa of activity. For 
example, a group of young people might spend almost all of theit lime an a cojple 
of upper bunks, yet seem uniformly active, happy, and " af home" in the shelter. 

Speed of Movement 

A number of minor accidents occurred early in the shelter habitatian as a 



result of sudden movements in crowded condition*; e g. elbows in the ribs, bump- 
ing, spilled coffee Gradually,, however, shelterees seemed to slaw down their 
movements At first this seemed fa be a fa if I v deliberote attempt to slow down, 
accompanied by exhortations to children to "lake it easy." After the first couple 
of days, however, the slower and mare controller! movements seemed to become 
almost automatic- Even with the slower movement, same of the larger persons had 
difficulty in moving about in the confined space without knocking things and 
people 

Warnings and Apologies 

Mov^-ent in the shelter involved □ fair amount of requiring others to move 
out of the way or bumping into other shelterees This resulted in something of a 
paradox concerning manners or "movement folkways." Same shelterees reported; 
that after a while people became rather insensitive and didn't even bother to say 
"excuse me 11 when they kicked, bumped, elbowed, or tramped upon a victim. 
Others reported inordinate apologies if such things occurred Some ev C ri report- 
ed both trends with some puzzlement. One guess as to what was occurring is thai 
shelter living requires development of a new folkway, Wore moving out of ihe way 
and bumping Is necessarily involved than is true of most situations except for 
temporary situations such as crowded public transportation, elevators, and cock- 
tail parties. Consequently, sbelterees eventually develop a new level of tolerance 
which does not require a!1 of the social amenities for normal movement in the 
shelter On the other hand, it becomes very important to most shelterees to ad- 
just ta the situation and keep group conflict to a minimum. If a person moving 
about the shelter perceives that he may be annoying others or creating a possible 
source of conflict, he may over-warn or over-apologize to keep Conflicl to a 
minimum If this is the case, the apparent paradox may be the resjlt of difficulty 
in differentiating what is normally to be expected as a result of movement in a 
crowded shelter from possible sources of conflict. Wide individual differences in 
sensitivity to such situations make the apparent paradox even greater 

OVERCROWDING 

Eleven adults joined the ?0 shelterees for the last 20 hours of the two week 
test I'Group IV). This allowed slightly less than six square feet of floor space per 
person. No attempt was made lo perform a formal analysis of crowding with the 41 
persons in the shelter. However, informal reactions tD the crowding were obtained 
through discussion with shelterees and by a project staff member who was one af 
the additional shelterees In general: 

• Newcomers were surprised □ tie ease with which they were accommodated 
(They had all previously observed the shelter with 30 occupants through 
the one- way screen t. 

• Newcomers reported that crowding seemed ta be reduced after about the 
first hour in the shelter, 

• Crowding during the day was much less of □ problem than at night, due to 
the fact that all of the bunks were erected and occupied most of the floor 
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Space without providing comfortable sleeping spnce for all sbelierees. 

• If wot felt that the amount of crowding experienced in this situation could 
easily have been toleroted for two or three day* It was olio felt that, it 
necessary, it coo I a have been tolerated for the full two weeks The photo- 
graph presented in Figure 4 indicates that the minrmum mobility Teeuired 
for meal service was possible with 41 persons in the shelter. 

• It was difficult to estimate juii How much marc crowding could Have been 
tolerated for pe* adi up tc ie-*ral days. The estimates indicated thot fi*e 
to TQ more persons could have been ociu— OifataJ without breakdown of 
v^-lter managemenf 

An u ll mp t was mode to steep 41 persons at once on ihe 30 bunks (two 
persons were an watch during the night) The plan view of the arrangement of 
three tier bunks is shown in Figure 5 . Thi s sleeping arrangement woi worked out 
by th» shelterees 




Flgpei 5- 9u**rt»( A t i ew eewun t f Sleep Up to 43 Ptrwi -irK 30 Sunk*. 

The general consensus after a night's experience with sleeping 41 persons 
on 30 bunks was that shift sleeping would have been preferable, 

CONCLUSIONS CONCERNING SPACE 

The amount of space available to shelterees in this ttudy, sight square an4 
58 cubic feat per person, »s adequate for good individual adjustment and a high 
level of group orgonliation and mnrrjle This assume* a liiph degree of flexibility 
in converting three-tiered bunking space into iiMing and recreation space This 
includes storage, food praparation, and tavatory space, but does not include 
spoce far ventilation and auxiliary power equipment. 

By comparison, the Guide for t*ecurjves, K P- 10* I , Office of Civil and Dc- 
fense Mehi ligation, October 1959. recommends a minimum of 13 square feet per 



If 



person in a well-venti later* shelter. The Go i' fie for Architects and Engineers, NP- 
1Q-2, Of ft co of Civil Und Defense Mahili zntian, Moy I960, recommends 10 square 
feet per occupant if triple-tiered] bunks ore provided with two square te*t addition- 
a I space for storage. The Office of Civil and Defease Mobilization Advisory 
Bulletin No. 243 . hcv Is ion af Fallout Shelters in Buildings, Avgvst 24, ? 959 
states that shelters shall provide 10 square feet of net Hoar area end 65 cubic 
feet of ne! volume per occupant. Additional space shall be provided for fixed 
equipment, son Story facilities, storage, and service areas. 

The Naval Radiological Defense Laboratory 100-man shelter allowed 12 
square feet gross and 11? cubic feet gross per occupant {Straae, et al H October 
195?) during its two week occupancy test. Goldbeck and Newman (I960) suggest 
that capacity of the shelter could be increased from SO to TOO per cent without 
imposing any serious hardships if suitable modification of the internal design of 
the shelter were made- 

The "idealized" group shelter recommended by Qua lap and Associates 
(Proceefuras for Meriogrng Large Fallout She iters) includes 9 square feet and Bl 
cubic feet per occupant, 

Results of the current study suggest that less space is required for good 
shelter management and individual adjustment than previous American work has 
indicated, It is beyond the scope of this study to gage the additional health 
hazards from reduced space allotments; however, any reduction of space must, 
of course, be accompanied by provisions far providing each sheltrree with ad- 
equate ventilation at all times 

Miss Asa Brand-Persson of the Research Institute of National Defense of 
Sweden has reported (Symposium on Environment of Engineering in Protective 
S heffers, Wou'onaJ Academy of Sciences, S and 9 February i960} the use of five 
square feet of floor space per occupant for occupancy tests of 12 hours or less- 
This provided sitting space only. However, for possible continuous occupancy of 
up to two week s, Miss Brand-Fersson has recommended a design abjective of 
aboul ID or IT square feet per occupant. 

Studies of the West German Federal Civil Defense Agency (Arr Raid Shelter 
Manning Test } have indicated that about 3.5 square feet per occupant is not 
generally adequate for occupancy beyond about one day, A five day occupancy 
tesr was conducted by rbe West German Federal Civil Defense Agency with about 
5.5 feet provided per occupant. Sunfcs were provided for only one-third of the 
occupants, Only healthy moles between 16 and 47 years of age participaled En 
the test. 

In the Germon test, despite the fact that a highly selected "ideal" sample 
of subjects was used, two serious problems occurred as a result of the crowding 
and "hot bunking: 1 ' 

• Great difficulty was rxprr i$ need in shielding the "bunk 1 ' area from the 
"day room" noises. Many occupants reported difficulty in sleeping because 
of this. 
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• A cons i derabl* jam was created at the doorway bef-veen the two oreos each 
time bunking sniffs c flanged despite rigorous discipline of the participants. 

The general conclusion concerning space in the German shelter appeared to be 
that it was adequate but only in the mos» minimum sense. It is quit* likely that 
more serious difficulty way Id be experienced with on unselected somple of occu- 
pants. 

On the basis of information available from this study and other sources it 

would appear thafl 

• With appropriately designed triple-tier bunks, space required per occupant 
of a welt-ventilated shelter can be as low as eight square and 58 cubic 
Feet per person (including storage, lavatory, and service area) without 
appreciable detriment to effect ivo shelter management. 

• 4 slight increase in efficiency might be obtained, particularly in reducing 
floor space, by four- or five-tier bunking. Negative factors to be consider- 
ed in such bunking include: 

1. Possible loss in flexibility of positioning bunks. 

2. An increase in the amount of time occupants might have lo remain 
in bunks. 

3 An increase in floor to ceiling temperature gradient with higher ceil- 
ings. 

A . Possible problems with the structural strength of stanchions as the 
number of bunks per unit increases. In the current study,, some dif- 
ficulty was experienced in preventing three-tier, free- standing hunks 
fro- wigcl ing. 

• If a decrease in size below eight square and 5^ cuhic feet per occupant 
is highly desirable, a better solution than separate "sleep' 1 and "day" 
rooms might be a design similar to the one used in this study, but with 
modified "hot bunking. ,F There might be two-thirds as many bunks as 
occupants, with the tote \ group divided into three sleeping groups and 
steeping scheduled as shown in Figure 6. Groups might rotate schedules 
from night to night, This will increase management problems because of the 
necessity for keeping those who are up ^uiel while o filers are sleeping. 
Even under the conditions of this study in which bunks were provided For 
all shelterees simultaneously, maintaining quiet For sleeping was a signi- 
ficant problem It may, however, be a much mare desirable solution than 
round-the-clock hot bunking This concept was not tested during this 
study and should be so tested prior to formal adoption. This modified 
hot bunking arrangement might also be evaluated in conjunction with pro- 
visions far a separate day room. 
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e A cons ideroble jam was created at the daorway between the two area* each 
t i me- hunting shifts changed despite rigorous discipline of the participants. 

The general conclusion concerning space in the German shelter appeared la be 
thai it was adequate, but only in the most minimum sense It is quite lively that 
rrore serious diFficulty would be experienced with an unselected sample of occu- 
pants 

On the basis of information available from this study and other sources it 
wd u I d a p p ea r th a* I 

• With appropriately designed triple-tier bunks, space required per occupant 
of a well-verltilated shelter can be as lew as eight square and 58 cubic 
feet per person (including storage, lavatory, and service area) without 
appreciable detriment To affective shelter management. 

eA slight increase in efficiency might be obtained, particularly »n reducing 
floor space, by four- or five-tier bunking. Negative factors to be consider- 
ed in such bunking include: 

1. Possible loss in flexibility of positioning bunks. 

2- An increase in the amount of time occupants might have to remain 
in bunks 

3. An increase in floor lo ceiling temperature gradient with higher ceil- 
ings 

i. Possible problems with the structural strength of stanchions as the 
number of bunks per unit increases. In the current study, some dif- 
ficulty wqs experienced in preventing three-tier, free-standing bunks 

from wiggling, 

e|f a decrease in size below eight sauare ond 5fl cubic feet per occupant 
is highly desirable, a better solution thar separate "sleep" and 'May" 
rooms might be a design similar to the one used in this study, but with 
modified "hot bunking." There r-ight be two-thirds as many bunks as 
occupants, with the total gTaup divided into three sleeping groups and 
sleeping scheduled as shown in Figure 6. Groups might rotate schedules 
from night to night. This will increase management problems because of the 
necessity for keeping those who ore up quiet while others are sleeping. 
Even under the conditions of this study in which bunks were provided for 
all shelterees simultaneously,, maintaining quiet for sleeping was □ signi- 
ficant problem. It may, however, be a much more desirable solution then 
round - the- duel: hat bunking. This concept was not tested during this 
study and should be so tested prior to formal adoption. This modified 
hot bunkina arrangement might also be evelueted in conjunction with pro- 
visions far a Separate day room 
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Bunki - 2 3 N, *ifh N being tKe number of occupant! 
Space per occupant -54 *quor« fo*T, 39 cubic *e*t 

Hour* of Scheduled Steep 

Group 9:00 p. m t OOn.oi. 5:00 am. 9:D0 a m. 

A rx-x x : . : ::::-::v::ox^ :< 



Fifute 6. Pvtsihl* P«rfk«l Hoi Bunking &ck*rfule to hciMit Shelter Copceitr- 



CHAPTER 4. 
THE EFFECT OF 
TEMPERATURE ON SHELTER BEHAVIOR 



TEMPERATURE CONDITIONS 

Sine* *ne i-ainfftrnnce of a comfortable temoeroture in a crowded shelter 
might not be fecsible throughout a prolonged period of occupancy, it was felt 
desirahle to investigate the relationship between shelter temperature and shelter 
behavior. The volume of fresh air which con be circulated in a group shelter will 
be limited by the filtering capacity of the ventilation system, and the use of air 
conditioning facilities will be limited by economic consideration s and power 
availabilities THc cten" and sensible heat emitted by the shelterees. together 
with the heat generated by lighting and heating of food will tend to raise the 
temperoture and humidity to unrcmf nrtah le of even unbearable levels. Although 
it is not a purpose of this study to define the level of physiological intolerobi I i- 
ty, it seemed worthwhile to investigate the effect of uncomfortable temperatures 
on shelter adjustment. 

In the four experimental groups the arr supply tc thp? shelter acnroxi mated rhe 
OCDM minimum specifications fOCDM AJvj'sory Suf/efr/r No. 243, doted August 
24, 1959) of 3 cubic feet per minute per person of fresh air and 12 cubic feet per 
minute per person of recirculated air The recirculated air was passed through a 
filter far cigarette smoke and odor removal The temperature and humidity of the 
qir entering the shelter was controlled by the air Conditioning unit to produce the 
desired effective temperatures within the shelter. Effective temperatures were 
determined from the wet and cry bulb temperatures within the exhaust duct using 
the ASHAE Comfort Chart for Stiff Air. The OCPW recommended maximum effec- 
tive temperature af B5 L F (Gu/ae for Architects and 1 ffngjneers, NP-)0~2 t May I960) 
was used OS a auide in deciding the shelter temperatures to be used. 

The firsl sludy in which the shelter temperature was permitted to rise to an 
appreciable uncomfortable level was Pilot Study D, During both days of this 
study the effective temperatures ranged from 78 °T (81 0 dry bulb, 76' wot bulb, 
30*5 relative humidity} to 83T (85° dry bulb, fi2 :: wet bulb, 95^ relative humidityi 
when measured in the shelter exhaust and up to rhree degrees Higher than this 
when measured at head level within the shelter. This high temperature resulted 
in profuse perspiration, reduction of activity, and reports of extreme discomfort 
by the sheEterees. Many of them also reported that it was difficult ta concentrate 
and that they Had physiological symptoms such as headaches, nausea, and ele- 
vated body temperature (each subject took his own oral temperoture daily). The 
discomfort was most noticeable when the ventilation system was entirely shut 
down. Another factor which probably contributed to the discomfort was the heat 
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rod Sale J from hum* bodies in »uch clowd qu»twi On the boils of this pilot 

the experimental stud i eft - 

In order to compart shelter behavior under relatively comfortable and rela- 
tively uncomfortable temperatures two of the experimental groups were subjected 
to the former conditions, and two to the latter. One group at each temperature 
level had a pretrained and predesignated leader, whereas the other did not. 
High temperatures were maintained for Group I and far the first wee> of Group IV, 
and relatively comfortable temperatures were maintained far Groups II and III and 
for the second wee^ cf Group )V*i occupancy Groups II and 1/ Had pretrained and 

The effective temperatures for each of the four groups throughout the experi- 
mental periods ore platted in Finure 7. *et and dry bulb temperatures ore shown 
in figures 9 and 9 respectively It shouli be noted that these temperatures were 
measured in the exhaust duct, end that data from File* Study D indicate that the) 
effective t e mp erature ol head level within the shelter <t as much as rkree degree i 
higher. In general, the temperature and humidity of the intake air was held fairly 
constant throughout ony one week, and the fluctuation of the shestcr temperature 
was o function of the activity level of the she heroes and the use of the hot 
plate. However, the day-to-day temperature variations in Study I were due in 
part to malfunction of the air conditioning system, 

Tab J IV. ^ ^ ***** "° f * y "* tKa * n m 
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A dry bulb ihermometer was mounted inside the shelter for subject's reference. 

An indication of the thermal diffusion characteristics of the simulated shel- 
ter was obtained for comparison with real shcHters This was done by closing up 
the unoccupied shelter with a 1650 watt electric heater inside Readings wore 
taken each ha If -hour from a remote-read rng thermometer having its sensing 
element mounted OH inside wall of the shelter and a second thermometer 

mounted outside the shelter in the observer's area- Results are shown in Figure 
10. 

EFFECT OF TEMPERATURE 

The discomfort resulting from the high temperatures in Study I and the first 
week of Study IV was indicated not only by the behavior of the sbelterees, but 
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Figure *. We* Bulb Tamper ntmn Maintained During 
"CamlortafaU" (Group i II and III} and "Hot" (Groups I and IV) Condition! 

(NOTE: Teropwrftiwre s u« 'ieod level were about three degree | higher 
than the erhautt temperature* planed in this figure.) 



also by their subjective reports in the shelter diaries and DOSt-shelter quest ion- 
nqires. Behavioral msponssi fo high temperature included removal of shirts and 
undershirt* by the men, profuse perspiration, decreased level of activity, turning 
down of lights, ond melting: verbal complaints about the beat The observers were 
of the opinio*! that if the temperature hod been raised] even two or three degrees 
tn Study l r some ©f the subject* would have requested release hotn the shelter. 
However, it should be noted thai in the doily diary ratings on a seven point scale 
ranging from "Ho desire to leave" fl) to "Don't know if I can stand another day" 
(7) t the median rating never exceeded 3 C until the last day, when it was 3.6 for 
&ovp L However, of the end of a week's stay under *"hoT ,T conditions for Group 
IV the median desire to leave was 1.9 r but went up to 2.2 after on additional 
week of " ' comforrob lc " Terrperature 
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FEeure 10, Thermal Diffusa* CH«M tW l*Hci of the Simulated Shelter 

Observations of Group IV indicated that they adjusted to the adverse temper- 
ature better than did Group I. This was borne out in their diary ratings which hod 
median ratings of beet end humidity which were more favorable than Group 1*1 on 
tie el the seven corresponding any*. This unproved adjustment could hove been 
due in part to the tone set by the trained leader end in port to the fact that this 
study was carried out during eariy June when the subjects were more acclimated 
to worm weather, although the two weeks prior to entry had been relatively cool 
for Pittsburgh at that time of year 

Even for Group I, the median ratings of heat and humidity on a scale ranging 
from "Comfortable" l]\ to "Almost unbearable" (7) had a maximum of 4.B and fell 



below 4.0 on two of the days. !f these sets of ratings are to he taken at face 
value they suggest that ths average shelteree would hove tolerated a higher temp- 
erature, although perhaps one or two were approaching their limit, 

A summary pf daily diary ratings of heat ond humidity is presented in Table 
V. Results ore given at the first quartile, second quartile (median} and third 
quartcle. Quortiles may be defined a* fellows: 

♦ Quartile 1-the paint of discomfort below which 75 per cant and above which 

75 per cent of the subjects indicated fhey were. 

• Quarti le 2— the point of discomfort below which half and above which half 

of the subjects indicated they were. 
■ Quartile 3-the point of discomfort belaw which 75 par cent and above which 
25 per cent of the subjects indicated they were. 

There appeared to be a slight trend toward being less bothered by the heat 
after a period of lime. However, as shown by the median daily ratings for each 
day in Frgure 11, this trend was neither very marked nor reliable 
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Figure 11. Diary Raring a — Heat a no* Hurnjd^ry 

The post- shelter questionnaire provided another source of information about 
the reactions to the hear and humidity. Subjects' response! to questions concern- 
ing heat and humidity as a discomfort factor are summarized in Table VI. The 
ranking of whether heat and humidity bothered ihem "much, "some/ 1 or "little," 



Table V — Summary of Diary Ratings lor Heal and Humidity 
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indicoted that subjects in Group I were considerably more bothered by rhe heat 
and humidify than were the subjects in other studies. Subjects from Group IV, 
who had been subjected to the "hot" condition For the first week of their stay 
seemed either to hove forgotten the discomfort or were much loss bothered by the 
heat than were subjects in Study I since they tended to rate heat and humidity 
discomfort mare like Studies II and III thon like Group I 

The subjects were asked to nominate five factors causing the most discom- 
fort or difficulty from a list of twenty-one such factors. Althouqh the number of 
subjects naming heat and humidity as one of the five greatest discomfort factors 
was greater in both groups I and IV than in either of the ''comfortable" groups, 
aqain the results for Groups IV were similar more to the comfortable groups than 
for Group I, The number of subjects naming heat and humidity as either one of 
the five least discomfort factors or as the biggest problem was too small to per- 
mit meaningful comparison of results for individual aroups, althouqh they appear 
to be roughly consistent with the other measures. 

Table VI. Subjects' Post-Shelter Evaluation of Heat and Humidity 
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As described in Chapter 7 t heat and humidity was evaluated on the pDst- 
shelter questionnaire as being second over-all only To lack of water as a dis- 
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Comfort factor. If only result* for Groups I and IV (the "hoi" groups) are con- 
sidered heat and humidity would rank as the greatest disc am fart (Factor 

Trie number af persons reporting heat as their mast unpleasant memory of 
iihelttr experience or. the Fo J i'ow Up Questionnaire arc shown in Table VII 

Table V|| - Reports of Heat as Their hAost Unpleasant Shelter Memory 
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Cone Iu5 ion 

In conclusion, the data from this study support the OCDM specification that 
ihe effective temperature should not exceed: 85°F . Although there were no severe 
psychological ar social reactions which could be directly Cttributed to the temp- 
eratures maintained in these studies, personal discomfort increased rapidly as 
the effective temperature approached oS^T 1 - It is the considered opinion of the 
project staff that the personal effectiveness and shelter organization would be 
seriously impaired by higher temperatures for a prolonged period. However, the 
degree of persona] arid group adjustment under even the hottest conditions of this 
study were such as to indicate that many occupants might have reached their 
physiological limits of endurance prior to psychological or socio I breakdown. 

Although there appeared to be some adaptation to high temperature! after 
the first couple of days, this was neither reliable enough nor of sufficient magni- 
tude to warrant a recommendation to increase the maximum allowable temperature 
after some period of habitation. 
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CHAPTER 5. LEADERSHIP, 
TRAINING, AND SHELTER PROGRAM 



LEADERSHIP IN EACH GROUP 

Group I 

Mr. Black, a 35 year old unemployed youth director emerged as initial lea :cr 
of this group. There was substantial passive resistance to his leadership from 
the first, mostly in the form of ignoring his suggesti ons, bur no actual challenge 
to rhe rather authoritarian rale- he assumed shortly after entry. He had a number 
of useful ideas concerning group problems such us the need far organ I r at i on, 
delegation of responsibility for atmospheric monitoring, and reduced activity 
during shutdown of the ventilating system. 

However, ha lost the confidence ai the group by insisting on dm s i on of the 
g'oup iiitn three se-narate sections, each with its own supplies, com mender, and 
responsibility for func t i o n i no, as o virtually independent unit, It was the general 
group feeling that this and similar decisions made by Mr, Black were arbitrary 
and unwise, as indicated in comments overheard on the audio monitor and in 
post-shelter interviews, Black's suggestion for separate functional groups would 
nave been quite Appropriate in many situations and was, in fact, similar to the 
management structure which was apparently used* with considerable success in 
the Naval Radiological Defense Laboratory fast of its lDD-man shelter (Strops, 
et a| r I960}. However, most of the shetterees seemed to feel that the siie of the 
group and design of shelter facilities dictated more unitary functioning in this 
situation- 

The arbitrary decisions by Mr. Black were accepted with a great deal of 
patience by tha group. However, some of his personal behavior was highly eh- 
jectionable. Ho made suggestive remarks to soma of the young women that fright- 
ened and disgusted them, and Created a strong undercurrent of feeling against 
Mr, Black, Later similar remarks to some of the older women in the group in- 
tensified this feeling. 

Black an several occasions attempted to turn the conversation toward civil 
defense problems and to initiate at least a modest in'shelter training program. 
However, his manner was so inept and: arbitrary, his qualifications so obviously 
lacking, and his status with the group lowered to such a point, that his sugges- 
tions were met with violent disagreement and derision. 

During his first three nights in the shelter Black almost did not sleep a1 all. 
He did, wanted to do, or participated in practically all shelter work. By tho 
fourth day he was near physical collapse and had developed a number of physical 
symptoms. He continually talked about someone else taking leadership responsi- 
bility, "I've done enough, it 1 s time someone else takes over. I have to sleep/" 
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One of the CONELRAD broadcasts described the symptoms of radiation tick- 
nets. Black tumped fro* his bunk and rushed to the emergency phone to report 
that be hod rod lotion sickness, He than "dictated" hit symptoms fur the shelter 
log m a loud voice 'so ptWi will reccgnite radiation sickness if they got it/' 

Block started to keep o large screwdriver hidden in Sift bunk and Mr. Knight, 
o 33 year old nuclear power technic ion, ttortod to carry a hammer in his packet at 
a potential counter measure On the evening of the fifth day Mr. Knight made 
several emergency phone coll* to request instruction*, concerning the care of tha 
mentally ill. Several of the young men in the shelter were alerted by Mr. Knight 
in case any violence erupted and physical restraint was requi r^.d 

During that same night two nates *ere passed under the shelter door by one 
of the mothers in the graup begging that Mr Black be removed from the group for 
the safety of the children 

Early on the morning of the s*«th da*, Mr Slack vai called on the emergency 
phone and asked to leave the shelter to talk with the project director At first 
he refused for fear af "radiation tests" to which he might be subjected, then he 
contented to leave if three others would come out with him and act as shields, 
and finally h* was convinced to leave the shelter by himself, In a past-shelter 
interview he indicated that he thought while he was in the shelter he was being 
"radiated" through the onewoy vision screens and that obaut a botf doien of 
the sheltered* were Institute employees whose job was to moke his leadership role 
difficult. Mr Black appeared to recover to his pro-shelter level of adjustment 
within o matter of hours after being removed fram the stress of leadership and 
challenge to this leadership 

Group morale took an obvious turn for the better after Mr. Black was removed. 
Although Mr Knight hod cl early token primary leadership during the e er gency 
of Black's breakdown, Mr*. Jones, o 33 yoor old housewife whose Husband wot 
not in the shelter, be c ome the titular leader af the group until completion of tw» 
test. Group morale remained at a high level until the latt day when anticipation 
of leaving created a lot of tension 

Wrs. Janes hod been Mr, Black's chief deputy and roost outspoken critic 
prior to his removal from the situation Pott-shelter interviewing revealed that 
Mrs. Jonas was quite well I i Iced and reasonably well respected by most members 
of the group. Principal reservations concerning her were generally vulgar speech, 
constant references to body processes and toilets, and a tendency to be noisy 
and active at night when others were trying to sleep. Among Mrs, Janes' motor 
attributes were genuine friendliness, a gentle and effective manner with children, 
and] an obvious concern for the group welfare, 

Mr. Knight played a leadership rale from the first, but usually o "behind 
th* scenes 1 ' on* in modifying arbitrary decisions by Mr. Black or Mrs. Janet. 
He usually spoke to the group as a whole through Mr. Black or Mrs. Jones. It 
was only during the emergency involving Mr Block's difficulty that Mr. Kmghr 
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emerged clearly as the group leader. Nevertheless, it was he to whom mot! shel- 
-ftrfts"; Teak their problems. gripes, and requests for decisions- 

Mr Knight wa& considered by more than half to be the "real leader" at re- 
ported in their post-shelter questionnaires, although Mrs. Janes was identified 
a* the real leader almost on equal number of times- Past-shelter interviews re- 
vealed that Mr Knight was uniformly lilted; and respected by other shelterees, 
including Mrs Jones. There was, however, considerable feeling that he should 
have played a more aggressive leadership rale. This feeling was apparently 
shared to at least some extent by his wife, who was interviewed at the same 
time as he end who took him to task for not having stopped teenage petting 
1'discussed in more detail in Chapter 12) which she fell was quite inappropriate 
in a public shelter 

Group 19 

Group I I -rjj Mr Craig, " 34 yecr old professional Civil defense instructor, 
as designated manager and two designated deputies, Mr Syle and Miss Curry. 
Mr, Syle was a 31 yeor old real is'r-? -:z who had previously been a sec- 

ondary school history teacher. Wiss Curry was a 41 year old disasrc research 
worker All of these persons had a brief erenta'irjn *q the project and an oppor- 
tunity to study the experimental management program prior to shelter entry. 

Mr. Craig's assumption of leadership was accepted without incident and was 
not challenged either actively or passively during the week's stay. Group cooper- 
ation and morale were high throughout the study. Mr. Syle did not ploy an active 
leadership role in the shelter. This was despite numerous attempts by Mr. Craig 
to provide an opportunity for him to participate as an msrructof for selected parts 
ol civil defense training and to participate as port of the leadership group in 
making decisions. Mr. Syle seemed to adjust welt to the shelter situation, was 
well liked by fellow shelterees, reported that he found the experience to be a 
most rewarding one,, and made several Helpful suggestions for shelter design and 
management in his post-shelter interview. He simply seemed to be unwilling or 
unable to accept a dynamic leadership role 

Miss Curry, on the other hand, played o very useful leadership role. She led 
mast of the formal discussions concerning in-shelter adjustment problems qnd 
techniques for maximizing in-shelter group effectiveness. She was confidante 
and counselor for many of the shelterees, particularly the girls and women. Mr. 
Craig relied heavily on Miss Curry in making management decisions and in for- 
mulating problems for group discussion and solution. 

In general, Mr. Craig and Miss Curry fallowed a pre-planned shelter program 
with a number of expansions and deviations to suit special situations and inter- 
ests of the group. The desirability of making such deviations had -jeen agreed 
upon prior to the tes> 

Post-shelter interviewers were unable to obtain any derogatory comments or 
detect any negative feelings toward either Mr. Craig or Miss Curry, even though 
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most interviewees were quite candid about making critical comments can corning 
Ibsir follow sheltereas and shelter facilities. 

Group III 

Mr. Boyd, a 77 year aid Air Force airman an leave, was elected leader of 
Group III shortly after shelter entry. The democratic process by which this elec- 
tion tool place was apparently not entirely dear to some of the sheltereos since 
even at the end of the test a number of them still thought Mr Boyd had been 
designated as manager by the project Staff. 

Mr. Boyd's approach! was rather author itflri an in contrast with the * 'guided 
democracy" practiced in Groups II and IV and the relative anarchy of Group I. 
In. genera^ Mr. Boyd avoided group discussions except when there was obvious 
conflict between his point of view and the opinions of others in the group. He did 
however, delegate responsibility and was generally quite effective in his inter- 
actions with other people. 

Although there was a fair amount of grumbling: about Mr. Boyd's desire to 
save amounts of water q nd food for beyond ]hc expected period of occupancy, 
Mr, Boyd's leadership was generally unchallenged. Group cooperation and morale 
were h tgh . Only one young man challenged his leadership on numerous occasions. 
He was supported in this challenge on the matter of bedtime by a young woman, 
Miss Brown. Both had very law status in the group OS a whole and received little 
or nO group support on this or other matters. 

Much of Mir, Boyd's success as a manager appeared to be due to the presence 
of two women who acted as his deputies. Mrs. Hatfield was a 41 year old house- 
wife who maintained rapport between the alder people in the shelter and manage- 
ment, Miss Bremmin was a 22 year aid registered- nurse who provided a similar 
link with the young women fn the group. Mr. Krump,, a 4fi year old unemployed 
laborer, and Mr. Carlos, a 33 year old professional gambler were Mr. Boyd's 
primary male deputies. 

These informal deputies ployed a particularly important role in this group 
since substantial social distance arose between Mr. Boyd and most of the rest 
af the group. During periods of recreation Mr Boyd frequently seemed to be "left 
out, 1 ' even though he would move from one small group to another. This was not 
because he was dislikedj for most of the peap'e in the group seemed genuinely 
to like nbri,. Apparently, however, his generally authoritarian approach had es- 
tablished o barrier between him and the rest of the group. This was in marked 
contrast with the experience of the trained and designated managers in Studies 1 1 
and IV who found that even the usual barriers between managers and managed did 
not hold in the close confines of the simulated shelter. In these groups, cooper- 
ation was based on respect far superior knowledge concerning the problem at 
hand and realization of the need for someone to fulfill the management function. 
Artificial social distance was not required for smooth management functioning. 
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The matter of social dispone* and group status *o» one which caused Mr. 
Boyd difficulty 1* on apparent attempt to gain group Hat us, Mr Boyd talked 
frequently and at length about hit experience* in the Korean conflict, despite 
the fact that he was in high school and not in Korea at the time hostilities were 
terminated. Regardless of any ethical considerations, this was a fairly dangerous 
practice for maintaining his group status since o person who hod knowledge con- 
cerning the Korean conflict could easily have broken his story Mr. Steele, a 21 
year old unemployed machinist and Mr Boyd's chief antagonist, hod SOme mili- 
tary training and caught Mr. Boyd in severe I minor discrepancies, although not 
enough to dispute the entire story One of the observers on the research staff 
was a fighter -bomber pilot in the Korean conflict who immediately identified 
that the stories could not be true Hod he or someone of similar background been 
in the shelter, it it probable that Mr Boyd's status as manager would have been 
leopardiied In post-shelter interv rewlng, Mr, Boyd freely admitted telling stories 
to maintain group status, but apparently did not see that there wo* any risk in- 
volved. This was evidently not a new technique with Mr Boyd since he hod also 
given the same misinformation in a pre™ shelter interview. 

As hos been mentioned, one of Mr Boyd s unofficial deputies was Mr Carlo s, 
e professional gambler. Increasingly during the course of the week's stay, Mr 
Carlos' values seemed to prevail Although Mr Boyd was obviously against 
gambling in the shelter at first he acquiesced to it when Mr. Carles hod "cleaned 
out'' all of the willing gamblers, he become quite disagreeable vntil another 
woman reluctantly pined the game and dutifully lost the seven dollars she hod 
brought with her to the shelter Mr Boyd did not intervene Another incident in- 
volved Mr. Boyd's qnnouncemenl thai there would be no Sunday gambling Mr 
Carlos said "no one is going to stop me," and Boyd didn't try In his post- 
shelter interview Mr, Boyd indicated that he felt Mr Carlos was a primary asset 
to the shelter group because of his help with shelter activities and support of 
Mr Boyd's leadership 

Mr Boyd's general speech pattern would for the most part have been quite 

acceptable in middle-class American society. His interaction with women in the 
shelter was friendly, but appropriately reserved However, when he would iom a 
small group of the men in the shelter his speech would, like theirs, become pro- 
fane and oriented toward "blood and gut*" topic*. Th* significant aspect of this 
change is that these conversations were necessarily imposed upon the test of the 
shelter group because of the crowded conditions. Thus, instead of trying to bring 
the sub-group up )t> his standard far the shelter. Mr Boyd was willing lo accept 
Itl Standard to "be one of the boys/' 

Post-shelter interviews indicated that, with some exceptions, Mr. Boyd was 
well liked and highly regarded as a leader by the group Insofar as could be 
determined, none of the subjects was aware that Mr Boyd had misrepresented] hit 
age, his role in rise Korean conflict, or other matters. His management ehsarly 
hod less difficulty than the management of ^roup 1, but there were clear signs 
that the basis for hi* ■ — r-^ent was insecure This might hove beeom* more of 
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0 problem under the additions! Stress of n real emergency or even with an addi- 
tional week of shelter occupancy 

An example of this insecurity wot on episode which occurred at about mid- 
woy m *he shelter stoy, concerning observance of a ten o'clock curfew Loud 
•aifcmc continued until past eleven o'clock and Mr Boyd tost his temper, go* 
out of bed and colled a group meeting. He attempted to get the group to make a 
dec 11 ion regarding on appropriate time for retiring. The group, however, fa Jed 
to r*cch ayeernent and ofW almost an hour of loud arguing, Mr 9oyd returned 
to bed No decision hod been mode The shelter leader wai visibly shaken by the 
incident, and apparently lost some status with the group 

Croup IV 

Group iV was managed by W March, a 51 year old professional civil defense 
instructor. His deputy was Mr. Mann, a 21 year old minoture goff course operator 
who Had been a well adjusfed and effective "follower" -n Group I Mr Mann 
was rhe only person to participate in more *han ano experimental group. The 
major purpose in his Group IV participation vis to obtain comparatrve data from 
a. ""first-hand' " source 

Mr March had no difficulty in assuming leadership during the first Few min- 
utes of the shelter slay. There wai no r. r" - . 'isllenge to his leadership during 
the two-week stay Mr. March fallowed the pre-planned program fonly closely for 
about the first weel For the second week r he followed roughly the same type of 
daily routine but used group solution of post-evacuation problems rather than 
formal training. During the early port of the second week he hod the entire group 
work on the problen- Later he split the group into sub-groups, Each sub-group 
studied a different problem ond *hen reported back fa the larger group Each 
t -S croop upon «ot then discussed by the entire group 

AlrKcug^ Mr K'onn hod been an effective follower, he did nor fill o signi- 
ficant managerrenr role He readied he was not filling his assigned role and 
temporarily took an the role of "planned agitator" to maintain status until Mr. 
March recognized what was occurring and laid him he was clearly no* there to 
cause trouble From that point on he played a follower role, with minimum leader' 
ship responsibility. 

Mr Braun, a 40 year old security guard, emerged at Mr March's principal 
deputy Mr Braun had been an active civil defense volunteer for many years. Mr. 
March and Mr Braun operated at an effective team with almost no conflict be- 
iween them or with the rest of the group. 

Pcsr-shelter interview* l icnhhcd nc negative feelings on the part of the 
group loward Mr March He wot, quite possibly, the best liked and genuinely 
respected participant Irom any o* the groups Even «hose whom he had to remind 
about keeping shelter rules had what appeared to be a genuine respect a*d lik- 
ing for b*m> 



ROLE OF THE SHELTER MANAGER 



No attempt will be made here to enumerate all of *he tasks an effective man- 
ager must perform. This problem Has been exhaustively studied by Dunlap and 
Associates (April 19631. 

Here, only those Functions which rnade an obvious difference between man- 
agement success and failure will be outlined. 

Assuming Leadership 

A manager had assumed command of each of the four groups within an hour af 
shelter entry. This leadership started to emerge almost immediately Upon shelter 
en*ry The designated leaders for Groups II and IV had assumed control of the 
situation within minutes of entering the shelter. Even though subjects had not 
met the designated leader prior tc shelter entry, there was no challenge or ques- 
tion of the legitimacy at their leadership 

The only person whose assumption of leadership was seriously challenged 
was Mr. Block from Group I when he showed an inability to deal with shelter 
problems and was having difficulty with his own personal adjustment. There was 
some minor direct challenge of Mr, Boyd's authority on the matter of keeping 
quiet after lights out Mr. Boyd also apparently lowered his standards for shelter 
conduct in order ta be accepted by a sub-gtoup in the shelter 

Providing a Satis for Authority 

The designated managers did not use themselves OS authority figures. Rather 
they drew their authority from: 

• What "civil defense' 1 or "government" would want to be done in a situa- 
tron of the type being faced. 

• Agreements which the group had already made concerning rules, but 
which were forgotten or ignored at times. 

e What was clearly for ihc goad of the group, even though it might be con- 
trary to the preferences of some shelter-ees. 

If a matter had to be decided on the basis of individual opinion in lieu of any 
cleffT objective criteria, the designated leaders almost always opened the matter 
for group discussion and decision Thus, they objectified the management role 
and disassociated It from their own personal preferences and opinions. 

In contrast, the emergent leaders tended to persona lite the management role 
by confusing what was clearly best from the civilian defense point of view., what 
was personal opinion, what was simple execution of rules democrat ico I ly arrived 
at, and whot was for group good even though it might conflict with individual 
comfort The emergent leaders, therefore, tended to become more involved with 
personal contention with other members of the group than did designated leaders 
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D-c I ^g a r i fig Re spans tbil it y 

Both of rhe designated ieoders and Mr Boyd from Group HI delegated quits 
o lot of responsibility. Mr Block 1 from Group I tried to do almost everything him- 
self Mr. Knight and Mr* J ones i ended to start doing a needed piece of 
and "Cit for others to cone forward to assist. The end remit with Group I 
not too different but it tool much lonper for an orderly routine to etnero*. 

Both oi the designated managers hod a deputy who was unwilling or unable 
to fvlf.ll merry of hi* assigned Wl, W4 . Mr. Craig t*«ely divided the added 
responsibility between himself and his other designated deputy. Mr. March, who 
had only the one assigned deputy, gradually assigned an increasing amount of 
responsibility ta Mr Brawn, « person froei the group who demonstrated ability to 
perform a number of ustM managerial functions. Both designated managers were 
non-punitive about their deputies' fa lure and did alt they could to avoid their 
deputies' "loss of face/* 



Mr. Boyd was faced with a similar, though leu serious, problem in Group 
til The elected deputy wot Mrs Hatfield. It soon become clear, however, that 
major responsibilities were being assumed by a nurse, Mils Bremmin, who had 
been appointed by Mr Qpyd to be in charge of cooking. She was not aggressive 
and did not appear to seek a management role, but gradually her nursing care of 
the ihelterees and cooking duties were supplemented by playing an active role 
in all areas of shelter life. Mr. Boyd discussed mosi monagemenl problems with 
her and appeared to depend heavily upon her advice. Mrs Hatfield continued 
officially as deputy and served o useful, though limited, role. 

In all, it would appear that Mr. Black's attempts to carry an excessive 
amount of responsibility himself end his attempt to designate independently 
operating sections *rrc the only serious errors in delegating responsibility. 

Many occasions arose in the shelter experience where it was necessary to 
interpret civil defense information in order to plan garbage disposal, predict time 
of evacuation, assess the overall damage situation, etc. In general ike emergent 
leaders hod no more background for doing this than the rest of the shelterees, 
Many of the CONELRAO messages and civil defense publications were therefore 
not under stood or misinterpreted 

The designated managers, on the other hand, were not only able to lend inter- 
pretations to the civil defense informatron but were also able to eicpond and 
supplement it. This ability to interpret civil defense information appeared to be 
very helpful in authenticating their right to lead and permitting them ta designate 
responsibility without threot to their own position. 



There wos not a areat deal 



great deol of overt Hostility or aggression in any of the 
migfti be expected, the monogers were involved in a die- 



proportionate amount of it in executing their appropriate function* In the groups 
having a designated loader, lets of (he disagreement involved skelter manage- 
irent jnd ~zs 3^cst entirely limited to personal disputes. The designated 
manager*, therefore, were more involved as umpires or sympathetic listeners lo 
both side* than as participants in disputes, in general, designated managers 
avoided minor disputes entirely unless they were asked to mediate. Even when 
designated managers had lo remind the shefterees about rule infractions, they 
were usually not hostile about it and sset wi?h o&od coooeraf.on and no appar- 
ent host.lity. 

On the other hand, emer g ent leaders were Bare frequently involved in rfts- 
Sut^t c -ncem mg appropriate paths of action and interpretation of rules. Con- 
tributing factors seemed to be Q lock of percept ivertess of the groups feJt needs 
and uncertainty on the port of emergent readers as to their appropriate role in 
formulating plans far the group ond acting 35 the spokesman for the group. 

Counseling 

Shrjlterees frequently confided Their personal problems to managers. Prin- 
cipal exceptions to this were Black who had obvious personal problems of 
his own ond Mr. Boyd who wot not very approach b :i- to the rather authori- 
tarian management of his group, Mis 5 Bremmin wrjs confided in to a considerable 
extent, however 

This function was probably 0 very important on* in ameliorating problems 
that might otherwise have become carious. Because the counseling function was 
generally carried out in strictest confidence, it was difficult to identify the con- 
tent of problems. Some of the problems known fa be discussed were sleeping 
difficulty, sexual tensions, hostility toward other shelterees, claustrophobic 
reactions, depression, and vocational plans. 

Maintaining Standards 

This is a very critical function which designated leaders diJ quit* well and 
with wnic~ ■ intirgeTTT iKJier 5 j '•■ -■ yr *ui aeoi Pt Oil ■ ivviiy . ogm m' rnr jS? > y -cfk 
leaders established early the general view that aM of the good manners and high 
standards of conduct which ordinarily apply in public Oppfy in public fallout 
shelters If anything^ even higher ttandoxcrs apply becovse of the proximity of 
children and others who might be disturbed by deviation from the mast scrupulous 
11 an dor ds of conduct. Faw situations arose in Groups 11 end 1V to require more 
specific irteTpretation of this Vie* 

In Group I, teenage petting caused serious conflict of standards among mem- 
bers of the group but #3 s net ac'-vely discouraged by shelter leader*. In Group 
III, petting was a less serious problem bul gambling was an odd i 1 tang I problem 
that was never challenged by the shelter manager. Vulgar language was prevalent 
among some sub-groups in both groups I and II I, practically non-existent in 
groups with designated managers 
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Maintaining Religious. Values 

There was strong feeling among the groups having das ignnted leaders that 
religious discussion and pr act ice was □ positive factor in maintaining group 
argon ii at ion, a view shared by the one avowed atheist in Group ll. There was 
substantially more organized religious activity in the form of prayers before 
meal s and more elaborate Sunday services in the two groups having designated 
rr^rngers than in the other two groups Thi? wemed to be a clear asset to main- 
tenance of scrupulous moral and ethical standards without the manager having to 
play an authoritarian role- Bath of the designated mcnager s doicgatcd forma! 
religious functions to someone *lse # but actively supported the religious acti- 
vity. Religious activity in Group III was limited to a brief Sunday morning wor- 
ship service which iM. Boy<J was coerced into leading. 

M*\ Black voluntarily led Group I in o Sunday service which was highlight- 
ed by his impassioned sermon which begged God's mercy for mankind. The im- 
pact of this sermon for high sthical and moral standards in the shelter may have 
been attenuated by Mr. Black's penchant far making suggestive remarks ta women 
in the group. This even* serves to emphasize that, perhaps more than in almost 
any other situation, o shelter leader must play a consistent social role if he 1$ 
to be effective. Unlike the relative ease with which one can play a variety af 
inconsistent roles in modern urban American society, a shelter manager's Jit* En 
the shelter must be highly integrated and consistent since he can hardly dis- 
associate his activities in these close confines, 

Maintaining Schedules 

Group III (emergent leadership) most rigidly adhered to d daily schedule. 
Group I (emergent Leadership] was most casual about daily routines, Groups II 
□ nd IV (designated leaders) generally followed o regular routine, but devoted 
father freely if the group seemed to prefer it, Even the relative lack of schedule 
far Group I seemed to have no particularly undesirable effect except that some of 
the people who stayed awake of night and disturbed those trying to sleep caught 
up an their sleep during the day. On the other hand r some variation of schedules 
seeTTfid ro provide desirable relief from the routine- 

A much more critical requirement *or the manager than adherence ta sched- 
ules was an accurate perception of the group's needs and wishes and modifica- 
tion of schedule to fir the need 

IN SHELTER TRAINING 

The purpose of including planned in-shelter training for groups having a 
designated leader was to determine whether ir was r'easthle and effective There 
was no formal training and relatively little discussion of civil defense problems 
in the groups with emergent leadership, even though they had substantially the 
some civil defense literature (with the exception of a summary manual prepared 
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etpeciolly for designated managers) in the srielrer r« did the groups with desig- 
nated loaders Whether there would be more serious attention To in-shclter and 
post- shelter survival problem* in O real situation is a moot question 

Acceptance 

The general acceptance of in 4 he Iter training wat quite good- Many of the 
participant* in groups having this trommg described it a* being a most valuable 
port of their experience- Many alto indicated that it helped time to pass more 
quickly- There was active participot ion by merry shelterees in the framing. The 
amount of attention to lecture* and participation in discussion «oi particularly 
surprising during the week of training under "hot" condition* for Group IV. 

There wot never tiny identifiable attempt to circumvent or discourage the 
training. In both Group 1 II and IV the duration and scope of training was expand- 
ed beyond plans. The conduct of training also appeared to help designated lead- 
ers to validate their right to lead 

Effectiveness 

Subjects were administered: 0 Specially constructed test relating to general 
content of the in-she^ter training both before and after the shelter experience- 
Two forms of the test were proper ed. Half of the subjects were given one form 
prior to the shelter habitation, half the other, Each subject was administered 
the alternate form from the one ho had already taken after the shelter experience. 

Test results are sho*n m Tar. lu VI!. Difference scores were obtained by 
subtracting each subject's pre-shelter test score From his post, she Iter test score 



Table V||| Difference Between Pre-SheJter and Civil Defense Information 
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On a chance basis, the groups receiving training would have shown this 
much more improvement than the other groups less than one time m a thousand. 
It is thus clear that the ihellereos did learn from the training 

Mr Mann, who participated in both Groups I (without training) and II (with 
training) felt thot he had higher relative status and had developed much closer 
personal relations m G'oup I Yet, volunteered the vie** that he would much 
rather have met a pott-attack situation with Group IV than with Group L 



Training Technique! 

Although it was one of the purposes of this study to determine whether or 
not training was feasible under shelter conditions, it wos not within the scope of 
this study to Evaluate particular training content or techniques However, the 
following informal evaluation is based on results with the training conducted in 
this study; 

• Lecfure. Highly desirable early in the shelter stay to enhance the man- 
ager's reputation in the group qs □ person who is knowledgeable about cfvil 
defense problems. Otherwise to be kepi to a minimum here because of the 
frequent reports from sheltcrccs of difficulty in concentrating and short 
attention span, 

• Discussion. Useful primarily after shelferees have learned relevant basic 
facts from manual lecture, or otherwise. Discussion was qurte popular 
but required close monitoring by the manager at times to keep it from 
dwelling on irrelevance 

• Assignment of* Problems. This was a technique used to particularly goad 
effect by Mr. March during Group IV's second week of their stay. This, like 
discussion, probably would have been less effective if participants had nat 
first been given a substantial core of relevant mf ormu r icn prio' to g r oup 
work on problems to be solved in a post-attack situation. The shelter lead- 
er must be sensitive to the feelings of individuals who sufrer "stage 
fright" in reporting results to the group. 

• Amp/i'frcahon af Coire/rod Messages , Mr Craig very frequently modified 
his training or interrupted other phases of the shelter progrom to clarify 
ond amplify recent CONELRAD messages. This seemed to be a most ef- 
fective technique for capitalizing on the inherent interest of these mess- 
ages. Broadcasts of CONELRAD messages were also used as a vehicle 
for initiating formal training sessions. It requires o considerable fund of 
accurate knowledge in order to be able to amplify CONELRAD messages 
effectively. However, Mr. Craig, was able to use this technique effectively 
even though he had no prior knowledge of COK'ELRAD message content 

• Visual Aids. The onJy training aid used in thus study other than manuals 
was a map and a small, inexpensive chalkboard. No more elaborate visual 
aids seem to be warranted Old newspaper and a black crayon could be sub- 
stituted for rhe chalkboard if necessary. 

■ Programmed Se/f-rnsfrucr/ona/ Techniques, It was not fens i bl e to prepare 
self-instructional materials within the scope of this study This would 
appear to have considerable promise as practice devices for shelterees, 
particularly if there is a shortage of nighly trained managers, in addition, 
the inherent interest value of these techniques may provide on antidote to 
difficulty in concentrating. Such materials would r however, have ta take 
up minimum space and be inexpensive 
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Despite attempt) on the part of managers to avoid discussion of pre-ortacV 
planning, the realities of the sietulatedl situation still generated substantial i n- 
teresf m this problem In a real shelter Situation, of course, there would he less 

Major content of the training program was concerted with methods for max- 
imizing adjustment to shelter living and methods for coping with the past-shelter 
world. The study of shelter living logically comes first whh greater emphasis on 
the post-shelter world prior to evacuation. 

TWe woi relatively little information available concerning shelter adjust- 
ment prigr to the study so much of the material on this topic had to be based on 
the judgment of the project staff, Thore was a substantial body of information 
ovai labia from civil defense source? concerning planning for the post-shelter 
situation However, a motor problem was filtering out those aspects of planning 
that would be most meaningful and useful to private citizens. 

The teaming materials developed and used in thi( study were intended only 
as a vehicle for testing the feasibility of in shelter training. Experience with 
these materials during the study, however, suggests thoy they may provide a rea- 
sonable starting point for the development of mare formal in-sheltor training 
materials. Ota* problem requiring particular attention is the preparation of guid* 
anca materia) in such a way that the manager con select materiel of a type and 
at a level suitable for the particular stay time and attack situation relevant to 
his shelter 

EFFECT OF MANAGEMENT ON ATTITUDES 

Each subject was given a series of attitude tests prior to and after the 
shelter experience These tests were intended to measure attitudes toward: 

• Ovil Defense, measured by three different techniques: 

1. a modified Thurstane attitude scale. 

2. a series of adjective ratings, 

3- a projective test which involved an evaluation of subjects' stories con- 

* She'tors, measured by two techniques 
1. a series of adjective ratings, 

2 a projective test involving subjects' descriptions of how people pictured 
in 0 shelter feel 

• Peap/e, measured by a series of adjective ratings. 

Alternate forms of oil tests except adjective ratings were prepared and ad- 
ministered in a counterbalanced technique similar to the one described for the 
civil defense information test. The same ad recti ve rating scales were adminis- 
tered to subjects both before and after their shelter experience- 



Avertrge changes of attitude are ihown separately far groups having a desig- 
nated leader and na designated leader in Table IX- Mean scares shown jr> thii 
are difference score? obtained by subtracting pre-shelter from po it -shelter scores 
for eoch subject- Mean pre test scores revealed no systematic differences among 
the groups 
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Although only adjective ratings fa* shelters show conclusive non-clianee 
results, the uniformity of results far different techniques Intends J to measure the 
some attitude strongly suggest* rfwjt reel difference in favor of the groups hav- 
ing a be si grated manager did occur. These results ore particularly impressive 
when the fallowing factors tending tp attenuate the significance of differences 
between the groups are tept in mind" 

•T^e short "homemade*" tests prepared as part of this study woo I J tend to 
have relatively low reliability, although no attempt was made to obtain 
reliability estimates 

• The alternate test forms ware not statistically equated. This would tend 
to Increase spuriously the estimate of error vorionce and therefore reduce 
the seeming significance of difference. 

All things considered, it would appear that there is strong evidence that atti- 
tudes toward civil defense. sn« Iters, and] people in general are more favorably 
influenced by framed and designated management than by emergent lender ship. 



All of the lachniquws used In measure theie otlitudei iho* promise fpf fuiure 
development to measure attitudes relating to ei*il cVfenie* 



CHAPTER 6. THE EFFECTS 
OF SHELTER DESIGN, EQUIPMENT, 
AND SUPPLIES ON HABITABILITY ' 

DESIGN FACTORS 

The major consideration in designing the shelter was how la best use the 
space available. 

Arrangement 

The food preparation area, supply she Ives and lavatory were located at the 
front of the shelter* This created some congest tori t especially at meal tfrne, but 
was the most economico f use of space* The exhaust fan located, in the lavatory 
because of its closeness ta the cooking ereo, helped reduce cooking odors and 
to some small degree reduced the temperature in the kitchen area. 

Lavatory 

One lavatory containing a flush toilet was located in a corner at rhe front of 
the shelter and proved adequate for 30 people. Only three subjects reported the 
lavatory facilities as being tfve biggest problem ond only 26 times, were lavatory 
facilities mentioned as being at all bothersome^ The cverofl rank of toilet facili- 
ties as a discomfort factor was 15. Since the lavatory wos us,*d only 1/3 of the 
time between 7:00 A.M. and midnight, it does not seem unreasonable to assume 
thai the OCDM (NP-TM) recommendation of ane tailet per 70 people would be 
sufficient. A summary of toifet usage is presented in Table X, 

Table X. Tailet Use 



(Recorded 7 A.m. to midnight, based &n Time Frnrn entry to surest Warn trie lavatory.) 
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Noise 

Summary noise readings ore given in Table XI for tine hours, from 8:30 A.M.* 
to 11:30 P.M. The median night reading was about 50 decibels. 



*Occosfana/ reference ts marie in this chapter to the overall rank of dis- 
comfort factors. Tne tanking of discomfort factors fj descried in Chapter 7* 

4* 
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Noise wa$ ranked seventh ©s O discoWort factor. Interviews suggested that 
the source of discomfort wot mem from talking and movtmtni oi nrahf Than actual 
high background oo<4*. 

EQUIPMENT AND SUPPLIES 

The hunks used in the shelter were adequate. The bunks were 24 inches * 72 
inches. Although sleeping difficulty was mentioned 34 timet ai one of the grsot- 
eit diicomfort factors, tire bunk* were mentionea only 11 limes. There were seven 
reports of the bunks being ihe biggest problem. The overall ronk ©J bunks as o 
discomfort factor was 17. 

Although several suggestions were mode concerning bunks hanging on choirs 
from th« coiling or stanchions, iho free standing arrangement permitted greater* 
flexibility in arrangement* Partial and complete de mcurttobi f tty was very des irab'r*. 
When a center bunk was removed, there was more rhon enough room for sitting on 
ihe lower bunk. (See Figure 12) and when one or mare bunks were completely dis- 
mantled T*we * - s floor space for game playing and movement. The flexi- 
bility of bunk design was on important factor in maximum uf i In at ten of space. 

During the day the shelter*** d is nont led two of the bunks and removed the 
i 'dole ^unts from two or three others. 

No one seemed to have arty difficulty climbing onto the too bunk. The older 
peoo'e generally did not attempt to get into a top bunk + The children seemed to 
prefer the top. If the bunks ore any higher than three tiered they could be even 
more dangerous to young children who could fall and seriously hurt themselves. 

Bedding 

Mffttreaiw; were placed on each bunk. This enabled the use of smaller bunk 
frames by permitting subjects lo lie over the bunk frame pntf increased comfort. 

Blankets: were ptoced on each bunk. The blankets were used by some as 
covers at night even in the hot studies. Subjects slept m their clothes and 
blankets were rolled into pillows and used as head reSIs for sleeping and for 
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reading in bed both during The night ond in the daytime. Blankets were also 
spread on the floor and the subjects sot on them while playing cards and other 
games on the floor. 

Poiis: made of washable, quilted cotton were placed on each mattress* The 
mattresses could not be cleaned after each study and the pads were used so that 
each group would gave a clean surface on which to sleep- Although the pods were 
used as covers and pillows they are probably na> necessary for real shelters. 




Figure 12. Three-tier Bunk with Center Bunk R«nD**d 



Seating Facilities 

Bunts: with the center bunk removed (See Figure 12) the bottom bunk served 
as a bench capable of seating three or four people comfortably . 

Folding chotrs: were the only seats having backs. In the ' labitabi lity test 
of the NRDL 100-man shelter {Gokibeck, R.A t and Newman, P.H., Feb. I960) 
M-?r t were some complaints concerning lack of seats with backs. Folding chairs 
would not appear to be essential but would be advisable, especially for the aged 
and/or infirm. In the current study, the need for seats with bocks was substan- 
tially reduced because subjects were able to sit on the boltom bunk when the 
middle bunk was out and lean their bac\ against the wall with a rather high 
degree of comfort 
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Coihp itoo/j; e.gh* folding convo* cowed wooden and olumtoom i tools were 
provided m the shatter. The convoi on His wooden stools broke loos* from the 
from* and Aught hove caused injury* The aluminum stool* w*ft ( h<wt*w, very 
useful, serving as seats and at tablet. When folded they took up very little space 
nnd were easily stored. (See Figure 13). 

Food preparation and serving 

Hot n/ere.* the two-unit electric hot plate (650 wotts and 1000 watts) was 
adequate for healing food and beverages far thirty people. 

Peft end peat: by using the two pots and one tea kettle and pitcher available 
the shelterees were able to prepare a hot meal for all 30 people at one time 

toec/ng vrensf/s: for stirring food in a large pal, spoons with eitra long • 
hondlei are necessary. Far serving, the soup ladle wot helpful. The three stand- 
ard long handled can openers *n the shelter broke quickly, creating a problem 
because almost all of the food was in cons. This was solved, not sati tf actor ily, 
by using a hammer and large screwdriver to open cans. Good sturdy con openers, 
possibly one wo 1 1 type, are essential* 

Dishes, the ►ne it pens ■ ve hard plestk dishes used *n this study were totally 
inadeevcte. The heat caused them te crack and by the end of the study not one 
cup remained intact. The inexpensive soft plastic bowls were adequate, although 
they discolored easily. 

TaeJewote: during the pilot feits plastic tableware was used. This was found 
to be completely inadequate, The plait rc ware broke after one or two uses. Stain- 
less steel forks and spooni were uted during the four main studies. These were 
acceptable, being break resistant and easy to clean. 

Sanitation 

Broom and dust pan: were very useful iterr*« The shelter tended to be very 
duify and for sanitary and aesthetic reasons cleaning up wot very important. 
Even with frequent cleanup of the shelter, dirt wot ranked fifth as a discomfort 
factor. 



Lotgc synthttth sponge? : were useful for cleaning and mopping spillage* 

Rukbme glows; proved very useful for c loaning the lavatory. 

A aWded* Jiak pan: did not D .d the lubjaets in nothing the dishes. The 
g*r>Brrjl cotm«nti concerning dish washing suggest ihol two separate buckets 
would ho*e been more efficient* 

Non*iudiing deferoen?. advisable Since limited water supply makes 
rinsing dittos difficult and the Suds were an annoyance to the dish waihers. 

Pe/yef h f /ene freeter bogs: ware a very good way of storing gar bogie- They 

One 20 goJfofl gorbooe can: was adeajuaK but it must be remembered that 
y bogey was ejected from the shelter approximately iw.ee during each week. If 
disposal ol garbage had not been possible one 20 go Hon con would not have 
tieen sufficient. 

A covered bathroom pmit: was necessary for disposal of sanitary napkins and 
would be even more necessary hod a cheaical toiler been used. 

Medial md Per see*! Hygiene FacilHta* 

The medical and personal hygiene items listed in Appendix B were afl 
necessary and much used. Che exception might be the electric shaver. The hear 
and humidity el the shelter made shaving drfUult w.th the resuft that most men 
just let the ir beards grow. 

* Towe/ertes; a chemically treated disposable towelette was reasonably well 
liked by the subjects (See Table XII). 



Table XII, Post. Shelter Questionnaire Rating of T omelettes end Dentifrice 





Good 


relr 


Poor 


Tetol 
Raring* 


Teweltrtei 


42 


54 


17 




Dentifrice Tefal en 


79 


52 


30 


ill 



The (oweletfes Toole the place of soap and water. Most subjects expressed 
th» feeling thct clearness «os o moior problem and white chemically-treated 
Towelettes could not take the place of a bath, they were cooling and due to the 
limited water supply were welcomed as o substitute. 

Dentifrice fob Jets: most people agreed these were adequate far a short period 
of ■ mm. The taste was not too received but tn the absence of tootn brushes 
aid oait* they served a definite useful evpou [See Table XII), It might, how- 
ever, be just as practical and perhaps less expensive to supply each sherteree 
with an HwxKmive toothbrush and sail cr boktno lode far clean. no Teeth. 



Recreational Material 

PocJref book% and meqawin+t : were good because they were easy to hold 
while reading in bed. Because mony subject* found il difficult to concentrate 
♦n the shelter, magOHn** with short stories were mo%m to road and enjoy than 
lengthy novels. 

Comic books: kept th# children occupied. 

Ploying cords; -e*e sufficient although a dozen dec *i would not have been 
too MOHJ 1 * 

Cansi: were p toyed constantly, with checker), monopoly end Scrabble being 
the most papulae. Several suggestions from sub recti were for more group games 
tuch as Smgo. 

Modeling cloy, coloring booAs, mode/ ajrpiane sen and crayons; were very 
good rime passers. More arts and croft* type mater rg I (water color*, beads,, etc.) 
would be useful. 

Penci'/*, pens end wr/tfeg paper: are essential. Paper and pens were always 
m demand for score keeping, recording CON EL RAD messages, making Nets and 
man y other things. 

Subjects' responses to the adequacy of recreation facilities are summqriiod 
in Table XIII. 



Table XIII Evaluations of Recreation Facilities 









CROUP 








II 


1 

III 


IV 


Seed 




30 


19 


19 


Fek 


<« 


8 


9 


11 




| 


0 


0 


D 


S*fee«**i Specific Additions 


n 


* 




13 



Teals end Emergency Eqvipn»wt 



The took as hated m Appendix B were useful end necessary, A hammer and 
a large screwdriver, which might be replaced by a small pry bar, were particularly 
useful for dismantling and constructing the bunks. 

Fire extinguisher: was never needed but some sort of precaution in case of 
fire is essential. In a recent report (Dun Lap and Assoc iotes ( Inc. I960} several 
recommendations were mode Far fire control in shelters, 

Lighting Equipment 

Clip on reading fignff: were very useful, Where power is available they are 
most desirable for they moke it possible for some people who do not want to go 
to sleep after lights out to read without disturbing anyone, 
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In their daily diaries, subjects rated the adequacy of food cm o Seven poml 
scafe from 'Very good" to "almost ined-ble" <7)» Result* for all day* are sum- 
marized in Table XVI. 

T-Ue XVI. Refjrtgi of Food m Diaries 



GROUP 





1 


It 


HI 


IV 

fir b4 


v 


Number of Rcrtingi 


179 


1« 


199 


17S 


157 


First QuurTilp 


1.55 


1.52 


1,50 


M4 


1,54 


Second QuaMil* (median) 


2.32 


2.07 


2.01 


l as 


■> 1S 


Third Ouvril* 


3.64 


2.84 


3.01 


2 as 


3.4t 



Sub] ecu olio mode comments about food in their diaries* Beef stew was most 
mem toned at th* preferred hot food. CWofJ, trie m»t preferred foodi were tHou 
which too Id be eaten cold such at oppWtowee, fruit cocktail and the beverages. 

Food wot mentioned at the most unpleasant memory by 10 of the 10S subjects 
naming thai' matt unpleasant memory in a followup quest lonncir*. and was named 
by none of the 102 who identified their mast pleasant memory. 

Water 

Subjectt were informed that they hod 210 gallons of water per week for the 
entire group, of about one gallon per person par day. This was exclusive of water 
used for toilet flushing. Water utilization by the various groups was at follows 

I* **......».>»» 181 go I. 

II 128 gal. 

III 133 gol. 

IV. ((est weak) .... 174 gal* 
IV. (second week). . . 143 got. 

Lock of worer wai overall ranked at the greatest discomfort factor In 
written commenls concerning water in the post shelter questionnaire, 1 09 indicoled 
that the amount was adequate and six complained of its being inadequate. No one 
complained of insufficient wafer to drink. The lack of water wot for bathing. Ten 
of the 105 subjects indicating their most unpleasant memory on a followup quel* 
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CHAPTER 7. DISCOMFORT FACTORS 



DISCOMFORT FACTORS 

Shortly offer braving the | heifer, subjects were asked to complete o question* 
noire which included on evotuotion of 21 potential source*. 0* diseonrfart. Each 
potential source of discomfort wot evaluated in four ways: 

• Ch a three point rating scats of "bothered much/' "bothered some." and 

bothered Itttle. 

• By being or not being nominated ond ranked o* on* of th* five greatest 
* our cm of discomfort. 

• By being or not being nominated as one of the five (east sources or dis- 
comfort. 

• By being or not being mentioned in response to tbe open end question, 

w I .a 1 do you feel was th* b iggest problem?*' 

Results of eoch of the four types of evaluation and for the total of oil four 
evaluations are shown in Table XVll for each of the discomfort factors. Evalu- 
ation results are given as ranks, with the greatest discomfort factor given a rank 
of one and the leost discomfort factor given a rank of 21. Ties were given the 
mid- score* of the rank* involved. Ranks were computed from the fallowing 
scores : 

eRoting - overage (meon) rating where rating points were scored lero for 
# "bothered much 1 *, one for "bothered son*," ond two for "bothered little." 

•Greatest discomfort nominations - reciprocal of the number of persons 
selecting the factor as one of the sources of most discomfort. 

• Leost discomfort nominations — the number of persons selecting the factors 
as one of the five sources of least discomfort. 

• Biggest problem - reciprocal of the number of persons naming the factor 
Of the biggest shelter problem. 

• Total — sure of ranks for the previous four evaluations. 

If only results from the two "hot" groups were used, temperature and humidity 
would rank first for "total," 'Votings/' and "greoresl discomfort nominations." 

Although much of the difference between ranks for a given factor on the 
various evaluation scales is probably due to simple unreliability, some of the 
difference probably reflects different dimensions of discomfort. Perhaps the out- 
standing example of this is "lack of exercise." This foctor was the greatest 
discomfort factor according to the rating stale, yet was not mentioned by anyone 
as being their biggest problem. It would appear that lack of exercise is a factor 
which bothered most subjects to sow degree but was not o paramount annoyance 
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Tahlt XVI t. Henliing o! Di a effort Focton 
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**N - numbvr of «t»br*cfi rgting ih# facto* 

** *M - »Mn r qtmg a* »ha fqc t af | 

to anyone* In contrast, "behovinc of others" was most mentioned (17 limes) by 
subjects os Their biggest problem although it was mentioned 33 times as being 
one of the five least discomforting factors for o rorJi of 18 and ranked 15 on the 
basis of ratings. Unlike lock of ewcue, the behovior of others did not seem To 
bother most people, but when a subject «os bothered by others he was apparently 
bothered a great deal. 
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CHAPTER 8. BEHAVIOR AS A 
FUNCTION OF TIME IN THE SHELTER 



RELATION OF SELECTED PARAMETERS 
TO TIME IN SHELTER 

The following parameters revealed no systematic trends as n function of 
time in sh*lt«r: 

• Sound 1 /eve/ readings; The sound level readings did not revoa I any 
significant trend fro*^ day-la-day, Auditory monitoring did suggest 
ehonnes. in conversational content and size af conversation groups, as 
described below under phases of sheller adjustment. 

• MeoJ fi'me; There did not seem to be any particular trend with regard to 
meal time. Even though specific men I times were set up, the time that 
meals were served changed from day tn day. It did not, however, change 
rn any one direc'ion but Fluc'untei^ in a seemirgly random fashion. 

• Bedtime; Appointed bed limes were decided upon by each group. They 
did not, however, adhere to this schedule. Group III, Itaving, o military 
man as the elected leader, was the most consistent in that they set up 
the bun'KS in sleeping position at 1Q:0Q p.m. cvary uiqiif except the last. 
The other groups, however were erratic insofar as bed time was con- 
cerned so thot no specific trends in bad time appeared. 

infion meter activated: Activation of the radiation meter did not 
seem to follow any definite pattern. The groups having trained leaders 
activated the meter more often than ihe groups having an emergent or 
elected leader. There was □ tendency for the number of times the meter 
was activated ta be slightly higher at the beginning of the week, This 
gives some indication that feelings of nnstiety prevailed at the start of 
the Study and diminished nS the days passed. This trend COuldalsa 
mean only that the novelty of the meter wore oFf after the first few days, 

a Water uioae: There was no particular pattern fo the way in which water 
was used. Group I and the first week of Group IV (the two weeks having 
the hot temperature) used more water than the others but all four groups 
stayed well within the limrt of one gallon per person per day* 

SUBJECTS' REPORTS 

Desire Ta Leeve The Shelter 

Desire to leave the shelter was rated by subjects m their daily diary on a 
seven point scale from "no desire to leave" (1) to "don't know if I can stand 
another day" (7). Results of these ratings are summarized in Table XVIII for 
each group. Median ratings ore also plotted in Figure \i. The general trend in 
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Figure 14. Dlory Rattngc _ D,»k* To Ltov* 

General Spirits 

An Indication of the $ubjecti' feelings in the sho Iter co mo from the individual 
diariei in gnvwr to the quiition, "Hem *ere your general ■ pit it* today?" 
"Fine" "SoW "Low*\ Mean doily rp+ing 5 of general spirit, for each doy ore 



shown in Figure 15- Meant were obtomed by jiving "Fine*" o icore of two, 
4 *S*-*o" a score of one, and "Lw" a score of IPO, Spirits seemed to decline 
t Tightly over the period of confinement although Group fV j»med 10 rally {luring 
second «eeV . Overall,, hewt» n , the rot*ngi of spires were gurfe high w*th 
710 ratings, of "Fine", 150 ol "So-so", and only 12 of "Low". The strong 
feeling of group cohesrvenesi ond oesre to see the shorter experience success* 
fully completed woy have influenced willingness to report (ow spirits. 




F.gur* 13. Mtan Drarr Rating* af Spirit! 



PHASES OF SHELTER ADJUSTMENT 

The informal observ ol ions made by the research staff and the comments f>f 
the subjects both during and offer their shelter experience sugoeit the *-dI lowing 
five phases of shelter adjustment. 

• Initial confusion and or goni ration 
■ Initial adjustment 

• Individual withdrawal 
e Readjustment 

« Antic i patron of release 

Initial Confusion And Organisation 

The initial stage of shelter habitability was noticeably characterized by 
much confusion and noise. Feelings of anm?ty generated by o fear of entering 
the unknown permeated the groups. This feor and or anwioui feeling was evi- 
denced in ihe fact that, almost without ox:ertion, the subiecU orr>ved at the 
American Institute far Research as much as one hour early. 

The frequent grggUng, boisterous laughter and use of loud voices absswed 
during the first hours of shelter habrfabrilrfy further indicated tension and con* 
Fusion* Everything from the mention of observation windows to the discovery of 
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Chicken Chow Mein on the food shelves brought Squeals af laughter. The con- 
versation for the most port was about the shelter - the size, the foci lit ies avail- 
able and the needs of the subjects. (i,e, a leader, a cook, someone to record 
Conelr att messages, etc.} 

The emergence of ihe leader or shelter manager, whether he be areas s igned, 
se If -appointed or elected by the group, to some extent brought the group under 
control and reduced the nervous twittering ond noisy vocalization. This was 
particularly evident in the two groups having pre-rrained leaders {Group II and 
IV). Both leaders were ahle to ask for and receive immediate, attention, In Groups 
I and Ml the subject first identifying a common problem and offering a solution 
emerged as leader. In Group Ml, for example, less than half an hour after shelter 
entry, someone said, "Let's have a meeting before we go out of our minds." A 
man having military experience and at the time a member of the United States 
Air Force introduced himself and suggested that a shelter manager be elected. 
The group agreed litis was a good idea but impractical because they did not know 
each other. The military man suggested that they introduce themselves and led 
the introductions. Thus by identifying and salving the problem he emerged as 

OS the lead er . 

fn each group there were those few who sat in a corner or lay on a bunk and 
read or just looked around without pat t ic i pot ing in any of the activity. This was, 
however, more the exception than the rule, especially on the first doy. 

■ According to John H. Rohrer, StudVes of Human Adjustment fa Polar isolation 
anJ Implications of Those SrWres far Living in Fa //out She/ters, one important 
^□ctor that tended to alleviate the initial anxiety over "not knowing what to 
expect," was that of work. This seemed to be true in the shelter study. Those 
subjects (mostly women) exhibiting the highest level of faar and anxiety (loud 
talking, laughing, etc,) were the ones to volunteer to prepare the first meal. This 
first meal (supper) was, in every group, served cafeteria style. It quickly became 
apparent ta the subjects that this was a poor method of distribufing the food and 
from then On "waiters" did the serving. During this first mea' some people set 
on stools and chairs and others remained on their bunks. This was found to be 
very undesirable because someone sitting on n top bunk drinking hot coffee or 
eating spaghetti would spill something anri eitner stain a mattress or burn himself 
or someone else. Therefore, on the first day, some rules and regulations were 
made and one of these rules, specifically stated by the leader in Group IV, was 
that everyone would sit on rhe lower level at meal time. 

Bed time the first night was hectic and it took at least 30 minutes to one 
hour before all the bunks were ossenibled and everyone was ready ta go to bed. 
The giggling and hushed conversations which continued long into the night 
indicate the difficulty most subjects had falling asleep and suggest further the 
nervous excitement prevalent during the initial period of shelter life, 
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Initial Adjustment 



After the f vii ody and night shelter living settled Into o pattern and this 
pot tarn, with few exceptant, held true for the twit four doy*. The atmosphere 
was much more relaxed. The group tended to divide into small recreaticnal group* 
with friendships and cliques developing. 

During these middle days of shelter Irving the need to do something become 
very important. The problem of keeping busy appeared to be critical. The per - 
finance vf □ task necessary to group survival and C 0tfif er T gave the 5 u b ; e-i t s 5 
*en» of responsibility and importance. Perfomance of o necessary task gave 
a feeling of strength and efficiency which, as discovered in the West German 
Civil Defense Agency Air Raid Shelter Homing Test (1959), played M important 
role m adjustment. This tendency to act for the group was seen in the fact that 
daily chare* became a group responsibility. Where the adults, women in particu- 
lar , took over the kitchen during the fest day or two, by day three almost without 
exception the children and teenagers were eager to pitch in and he I? with such 
things as cooking, serving, and cleaning up at meal time. Ckie evening during the 
second one week study 0 seventeen year old boy prepared o spaghetti supper. He 
was very proud of himself. Upon leaving the shelter he said to one of the oh. 
servers, "I hope you got a picture of me cooking supper because my mother will 
never believe I did it!" 

'4 I W--tt |_ ^ I 

inoiviDUDi ™ iTfiarawo i 

At a point slightly past the middle day a per tod of quiet rest appeared. The • 
tvbjects **em to attempt to get away from the shelter and the monotonous routine 
of shelter fife* Tne length of lime it toot far this tendency lO withdraw to appear 
varied among individuals. When, however, the acknowledged leaders experienced 
the need to get away the group as a whale tended to follow* In all four groups, at 
opprOKimalefy the same time (just after the middle of the study) a period of quiet 
resting was observed. 

During this quiet time, which lasted approximately from after supper through 
supper of the next doy, the shatter was marked by much resting, 1 lee ping j and on 
extremely quiet atmosphere. Even the Tneal* were small and some hod no desire 
to eat at all, remaining in their bunks and steeping through the meals. It seemed 
to take longer to do everything and no one had much energy especially when it 
come to preuoring, serving, and cleaning up after meals. 

The report by the West Federal Civil Defense Agency { Report on fne 

Preparations for and 1 Execution of an Air Raid Shelter Manning Test in Shelter 
"A" cf too Waidhroml Federal Air Raid Protection ScW, 1959. p. 50) expressed 
the observance of a quiet period: 

Dvrmg the hrst 3 days, about three-fourths of the restees 
stated that they faff wci /-bo fanced or cheerfuf; during the r pmof fl- 
ing 2 days, on/y half of them made that statements The remaining 
tesfees stated that they were quite depressed or resfJesj, cross or 



ttdgy. Two of them complained of agoraphobia (fnd fe/f that I fie 
constant coexistence amid the group wns unhearahSr.. 

After supper the activity lev* I was a lift Is higher than during the day bur the 
general atmosphere was still one of quiet relaxation. 

Readjustment 

FdI towing a coy of quiet resting the subjects resumed their norma! activities. 
Group games and conversations emerged* Again there was a busy relaxed atmos- 
phere in the shelter, 

Anticipation of Release 

The lost 24-36 hours of shelter habitabifity were marked by tension ond same 
temper outbursts. There was much gossip among small groups, (mostly women). 
Near r lie end of Study IV, for example, three women went into the lavatory and 
whispered about a missing pack of cigarettes, accusing one of the young men of 
being the thief, 

The behavior of the subjects during the last day and a half was mue h I ' lOf - 
individual than durina tne rest of the week. The concentrated effort fo be thought- 
ful and considerate of each other was not so concentrated. For example, on the 
last day of Study III there was some discussion as to whether or not they should 
make lunch. No one was particularly hungry but it was close to the appointed 
lunch time. The problem was that no one would volunteer to clean up after the 
meal. Where during the early part of rhe weak there were always people anxious 
to do whatever needed to be done during the last day every task that had previ- 
ously been done willingly by someone became a chare for which no one wanted to 
volunteer- One of the women was hsard to remark, "I will not wash another dish 
in this shelter!" 

The activity level during the final hours of shelter habitabifity was high but 
interest span was short. Tempers flared quickly and desire to leave increased 
slightly* Same pent up aggressive responses came to the surface bringing about 
some unpleasant remarks and acts* For example, during the lost day of Study IV 
two of the young men stole the diary of one of the women and proceeded ta read 
il against her wishes* This was an example of the aggressive "I don't care 
anymore" feeling that emerged at the end. A concerted attempt on the part of 
Group II leaders to prevent the occurence of this pre-emergence tension through 
active participation of the group in organiied activities seemed ta be successful 
in keeping the level of observable tension in this group to a minimum* 

It is interesting to note that almost immediately upon leaving the shelter 
^io&lile feelings existing between some subjects disappeared almost completely. 
The feeling seerred to be "... it's over . . . it wasn't too bod . . , we really 
had a good group . , . everyone was OK ..." 
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SIMULATION FACTORS 



In a discusnon of behovior 0% a function of time m the experimental shelter 
two important factor* resulting bom this being a simulated rather than actual 
situation nnt bo considered. First, the subjects hod boon toW, before entering 
the shelter, that the experiment would lost of leost three days but no more than 
one or two weeks o* the case may be. The subjects, therefore, fcftpw to the day 
when they could leave. This knowledge made it possible for them to ration sup- 
plies easily and It alio gave them a goal toward which to aim. Remarks such as, 
. . only four more :t c . . it's half over . . . I wonder if my mother will be 
here to pict mo up oc Sunday . . . were not uncommon in the shelter* According 
to Jeometre F. ^aynefj {An Analysts of Sewo/ Surveys ffe/ofive to Problems 0/ 
She/r** Hob.tp6ti.ty, January I960, p. 12): 

Wfmrt duration of ConrvneTiejTf ,% expected to be short, or the 
terminal dote rs defmife, people are of rented to the time o/ release 
rofrrer than to the interim period <J hrmr, 

The nre -determined time of shelter exit CGyld account in some measure far the 
overall ease af adjustment experienced by ihe subjects* Secondly, each subject 
was offered an honorarium of $50.00 per week. Concern aver the loss of this 
honorarium if they left or hod to be removed may hove induced some ihelterees to 
suppress mo lodjustive behavior that might otherwise be caused by a period of 
shelter confinement. However, it seems doubtful that t^is mctrvotion would howe 
been su+f Ncientry strong to have affected any serious maladtustrve problems. 
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CHAPTER 9. INDIVIDUAL DIFFERENCES AS 
THEY RELATE TO SHELTER ADJUSTMENT 



This chapter contains the following major types of information: 

1. A description of the manner in which exceptionally well and poorly ad- 
justed shellorees were identified. 

2. A comparison of observer end fellow shelterees' evaluation 

3. A review of some of the shelter behaviors thai make for "good odjust- 
ment*', including a series of brief sketches concerning unique individual 
adjustment patterns. 

4. A study of pre-shelter personal characteristics a; they relate to in-shelter 
adjustment. 

5. A discussion of the implications of individual differences for civil de- 
fense planning. 

IDENTIFICATION OF EXCEPTIONALLY WELL 
AND POORLY ADJUSTED SHELT FREES 

For the purpose of this analysis good shelter adjustment was defined as the 
expression of a minimum number and severity of personal problems and a maximum 
number of social responses conducive to group survival. Using these criteria, the 
12-14 staff observers for each study nominated two to five subjects who adjusted 
exceptional jy well and two to five who odjusted exceptionally poorly within their 
shelter group.. Each observer ranked his nominees according 1o the extent of their 
Adjustment within their own group. Ranlt ings were then ass igned scores as follows: 



Rank 


Score 


1 


5 


2 


4 


3 


3 


4 


2 


5 


1 


Not Nominated 


a 



Total scores were then obtained for each nominee by summing scores for alt 
observers. 

Points of major discontinuity in the range of good and poor adjustment scores 
were used OS cut-off points to seled a small number of except lanol I y well and 
exceptionally poorly adjusted subjects from each shelter group. 

As a result of the analysis described above a total of nine good and eight 
poor adjusters was identified from oil groups- All of these shelteroes hod out- 
stondingly good or poor adjustment scores in relation to the other members of 
their group. 
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COMPARISON OF OBSERVER AND FELLOW SHELTEREES' 

EVALUATIONS 



It *os f»lf T^vgl the observer fnnlnrvyi of sbefter od^usf ment sbould be rp- 
loted to the shelterec*' nominations of on* on u ttwy concern inq their desirability 
a* '*shetter mates. At the *nd of their shelter if cry each inbred identified 
three members of hit group whom they would prefer to hove with them in a shelter 
during an actual attack. They also selected two people whom they would want to 
serve os shelter leader. The total number of mentions of an individual within 
either of these categories served as a positive score of social desirability, 
Both categories awe used since the nominations were mutually exclusive and it 
was ostumed that those named os leader -ould also be named as desirable *n*|. 
ter companion*. A negative score of social desirability was obtained by counting 
the frequency with which Of* individual wo* nominated when >u» shelter peers 
were asked to name undesirable shelter mates. The algebraic sum of these two 
scores for -och *uh|ect was used os his total social desirability »care. The me- 
dian social dm if ability score was computed for each shelter group. The 17 good 
and poor adjusters identified by the observers then were classified os having 
high or low social desirability nccarHma to whether rheir scores fell above or 
below their group median. A phi coefficient* was used to correlate the dichotom- 
ou* variables of good vs. poor odiustmenf with high vs Tow social desirability. 
To. analysis is t**mari«d .n Table XIX. 

Table XIX. 



So* ml OaBLrabkliff 





Low 


High 


T , 1 
■ dial 






D 




9 




i 


2 


e 


T**eJ 


i 


11 


17 



c* - -7J 



The correlation of .75 indicates that the Sto If observers ond the shelter ees them-- 
selves used similar criteria in making judgments concerning the adjustment and 
social desirability of the *ub|ects. This fact is emphasized when the social 
desirability of the exceptionally good and poor adjusters is reported in term* of 
cent ile ranks. The median cenlile rank for social desirability of the exceptionally 
good adjusters was 96 0. The median socio! desirability centile rank for those 
exhibiting exceptionally poor adjustment «w only 4.5. ht summary, there wot 
considerable agreement between observers* evaluations o* adjustment to the shel- 
ter situation and fellow shelterees' selection as desirable shelter 



*Phi t s a measure of relationship between two dichotomies having a possible 
range from -f . 00 to +1,00. ft may be interpreted in the trie 
Poor son proaW moment correlation coefficient (rj, except that phi yre/ds a low 
estimate of re/ofions hip when the variable? ore ftot tfvly dichotomou*. 



COMPONENTS OF SHELTER ADJUSTMENT 



Aspects of behavior which might reasonably be component! af shelter od ■ 
t u?tment were investigated. Although the factor* considered here include only 
a portion of the re i ponies rotated to shelter odjusfment, it is fed that the ewomi- 
OTt4or of these behaviors in relation to overall acquitment of the individual pro- 
vides son* insight into the problem of shelter living. 

C — sJflnJ rve Beeoviors. It was felt that g positive reletionihip should exist 
between observer judgements of ad luslment and the amount of constructive shelter 
behavior exhibited by the subject. Constructive shelter behavior was defined in 
terms of the number of times an individual wos observed participating in food 
preparation or serving, bunk rearrangement, or shelter maintenance. Other behav- 
iors, such as consoling a disturbed companion, also might be doillFied as con- 
structive behavior and should be related to adjustment- However, they were not 
readily amenable to objective measurement . 

The mean number of constructive behaviors exhibited during the shelter 
stay was calculated for each ex peri mental group. Good and poor adjusters who 
emitted more constructive behaviors than the mean of their group ware classified 
m the category o* high constructive behavior. Those falling be tow the me a n ware 
regarded as low in constructive behavior. Computation of a phi coefficient reveoJ- 
ad a correlation of 65 between sheHer adjustment and the frequency of con- 
structive behavior by the shelteree. The data are summarized m Toble XX. 

Table XX, Correlation of Observed Adjustment with Frequency of 
Constructive Shelter Behcvioi 



Constructive fichav-lor 







Hi (]*■■ 


Total 


-QCrfkrJ 


2 


7 


7 




7 


1 


t 


T 0 «t 


9 


1 


17 



Apparently, helpful or constructive behavior within the shelter is one com- 
ponent of good shelter adjustment. 

Cr egorj'oucrte > J . 

ft was felt that in the doso quarters of the shelters, where social with- 
drawal was very difficult, the acceptance af a gregarious rofe miaht be a mark 
of oaod shelter adjustment. The indices, of greiarious behavior utitned for thii 
analysis were; 

• movement about the shelter 
a ploying domes 

a ki bit ling 

• 51 no. ma 

• talking 



The rmsdion 'requenty of iM of the above types of behavior «at calculated for 
each experimental group. The behavior of the eeceptiona II y acx>d or aow adjust- 
ers wot dichotemiied according to whether their score fell above or below this 
median, and o phi coefficient o* correlation was used to determine the relation- 
ship of gregarious behavior to the Her odiustment. The results of this analysis 
are surrfnarued m Table XXI. 



Table XXI Correlation of Gregarious Behavior with Shelter Adjustment 





Lb* 




Total 




seed 
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ft 






poof 
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8 




Total 


6 


11 


17 



The phi coefficient of .04 indicates that there was substantially na relationship 
between shelter adjustment one oreoorioui behavior Informal observation sug- 
gests thai exceptionally poorly adjusted individuals moved within a smaller social 
circle in the shelter than except i anally well odiusted participant*. The suonti- 
Jatlve data, however, are not feerfily amenable to an evaluation of this hypothesis- 



Aggressive or Hostile B Cheviot 

The necessity for continuous social interaction and the difficulty invitrv 
drawing from unpleasant situations usually made the direct expression of ag- 
gressive or hostile behavior undesirable. However, as is often the case in other 
societies, on individual occasionally had to be aggressive in order to meet hit 
social, or even physical needs while in tb» shelter. Never theless, excessively 
aggressive or hostile behavior usually was not conducive to good shelter ediost- 
ment. That this »$ the case n evidenced in the frequency of aggressive or hostile 
behavior exhibited by various groups within the shelter population. Aggressive 
behavior «os generally in the farm of a verbal exchange. Di rect physical violence 
did not occur m any group. The median number of such responses exhibited by eM 
of the lubfocts with the exception of the outstandingly goad and ooor adjusters 
was 1.19. "Average" shefterees, then, exhibited very little aggressive or hostile 
behavior during their shelter stay. Those who od^sted exceptionally well, how- 
ever, exhibited somewhat more aggression* This is probably because, without 
exception, the good adjusters also played art important leadership role- Conse- 
quently, they hod a special responsibility for dealing with the aggressive behavior 
of poor adjusters and for imposing group standards on others. The median fre- 
quency score for this group was 3.75. Exceptionally poor adjusters, on the other 
hand, hod a relatively high frequency of aggressive behavior, the median for this 
group being 6,5. 
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Sf*ip 

Good and poor adjusters rated sleep ifi their daily diarie* Substantially the 
lame, with good adjuster* rating rH* adequacy slightly lower. 

Of the nine D*r sons refected as being exceptionally well adtusted, only |0r% 
Jones From Study I «ai directly involved in o serious problem w*th steep. Al- 
though Mr*.. Janet seemed able la get along with very 1 title ileep, tome of her 
np»sy nighttime activity was apparent ty a major irritant to tome of her fettow 
the!tere*s. Thu wo* the cause of at least one mo\v argument <n the shelter and 
vo» caustically commented on by several fe)to* she'tarees in pair- *. heller inter - 
view*. 

Most of the other exceptionally good adjusters reported tome difficulty in 
obtaining sufficient sleep, hut experienced no serious probtamt. Trained and 
de^gnated Tndrttfg<*n Crmg and f'Aarch bod some problems in getting sheltetees 
to abide by nighttime rules, but generally obtained fairly good cooperation. Emer- 
gent leader Boyd hod major problems In getting tuch cooperation from some shel- 
ferees and reported olmost resorting to physical violence on a couple ?<:-- 
tioni. Mr. Knight, who emerged cs principal leader of Study I, never did come to 
grips with the name and sleep problem for the entire group, although he did man- 
age to sleep relatively well himself. 

Fov of the eight persons selected as being poorly adjusted, alf of those se- 
lected harr, "unfed" groups, hod serious srablerns involving steep. J^. Black 
ham Study I got aim©** no sleep during his first three days m the shelter- This 
-ai cr oh ably a major foe tor in his confusion and subsequent removal from the shel- 
ter. Mrs. Grey, also from Study I, was regularly reported by nighttime observers to 
ar-at difficulty in sleeping. This is likely to hove been o factor in her de- 
pression and near -request to be removed from the shelter, 

Wiss. EVown and Mr. Steele horn Study III were both widely criticized for 
their excessive noise end activity at night. This was a mojor factor bath in their 
selectman by observers or poor adjusters and nomination by fellow sheltereei at 
Uast wanted for shelter companions. 

^n summary, there are some relationships between shelter adjustment and 
sleep problems that have not yet been fully defined or auarrfified. 

PERSONAL SKETCHES 

The data presented above emphasiie Some common behavior* relatec to she!- 
•or odiustment, Each of the 17 individuals i<*errti*»ed as exhibiting exceptionally 
good or poor adjustment also possessed certain characteristics uniaoe to itoir 
manner of adjustment or lock of adjust m ent Unique aspects of the shelter be- 
havior of each of these individuals are discussed below,. 

Individuals Exhibiting E i c *ni jcnal I y Good Shelter Adjustment. 

Mr. Knight emerged as the shelter leader in Group I durino the collapse of 
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Mr. Black whc woi subsequently removed from the shelter, fv*. Knights adjust- 
ment wot one of th# highest recorded during all of the exper imenl He warn net 
on aggressive individual, but served <k e non-directive, perticipont leader. Al. 
though be add* many decisions concerning vtrkwi problems of thelter living, 
these decisions usually were passed along to the group by other rrore verbally 
aqgressive shelterees. Mr. Knight hod hi* wife ar>d three children in the shelter 
with him, and provided the steady, "family man" influence for the group. Hit 
lock of aggression, However. resulted in tome ambiguity in hi* leader role at 
perceived by the other members of the group. This resulted in the lei* effective 
solution of some thelter problems then mi phi otherwise hove been the cote. 

Mr i Jones was a loud, good narured, but somewhat coarse im a iber of Group L 
She hod tomethtno to toy about almost every s'tvati on which arose within the 
shelter, and often acted os the spokeswoman for Mr. Knight. Her g ood rating by 
both observers and peers may be attributed larasly to her active participation in 
every phase of shelter I iving and her aenerally optimistic and friend ly attitude. 
However, the fact that her language and conversation were considerably more 
coarse than rhal established in most upper socio-economic groups somewhat reduced 
her peer roting of social desirability. Her boisterous behavior late at night in a 
group in which sleep deprivation developed as □ moior orobFem occasionally led 
to the expression of open hostility within the group. Thit, and alto the fact that 
she often talked without first thinking about shelter problems, resulted in a slight- 

Mr. Craig was the appointed leader m Grouo II. He was a profesttonal«£ivif 
defense instructor ond did an escelfent job of shelter manooement. Hi* high rating 
by both observers and peers moy be attributed largely to his leadership function, 
which he handled with a minimum of personal stress. 

Mis* Curry was a disaster research worker assigned as deputy manager in 
Croup II. She performed her managerial duties quite successful ly. ond seemed to 
be subjected to even fewer personal tensions than Mr. Gaig- A major role played 
by Mist Curry, a mature and outgoing 4\ year old no wo n , was that of "big sister" 
to some of the other shelter inhabitants. Her adjustment score teat just slightly 
higher than that of the head manager, possibly because of a minimum of observ- 
able personal tension. This might be attributed to the fact that Miss Curry hod to 
cope directly with fewer shelter problems than did the head mannqer, Mr. Gaig. 

Mr. Soyd assumed command of Group III within minutes of shelter entry. An 
airman on leave, he quickly emeraed as the leader of this "unmonoged" sHeltor 
group. Hi* mmogeunt technique was very strict and somewhat militaristic **e- 
cause el *hi* approach, and d*o possibly due to H»* presence in the shelter of a 
low tocie-econoMic sub-group, he was subletted to considerable stress in the 
form of challenge to his leadership. Mr. Boyd occasionally Tvt this challenge by 
fabricating stories concerning the adventures of Ms military career. He alto 
conceoled his relatively young age (22 > frgm the group far trie entire duration pF 
their thelter stay. Althouoh Mr. Boyd later explained to the project staff that 
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this behavior, was o deliberate attempt to retain his status, it should bo pointed 
out that hi- related similarly exaggerated Itflriw to the protect staff duonohn 
pre-ihelter mtt/v^v Alt^ou^ V " 0 ^ J retained hit hold OA the <roup. hi» 
status was reduced by the end of tr-e snelter stay on^ his personal adjustment 
wut serious ry threatened on several octal ton*. Severn f quiet conversations were 
overheard in the shelter that were critical of the authoritarian leadership. 

Mr j. Hatfield was elected hy Group li to serve as deputy leader to Mr. 
Boyd at his suggestion. Her election was hated on the fact rhnt she wa; a mem* 
bar of fhe American Legion Auxilliory. Although greatly overshadowed in au- 
thority by Mr, Boyd, J Vs. Hatfield was able to cope with the reason ■ibility a*, 
signed to her, and her relatively easy-aom^ attitude served as compensation for 
the ri jid leader shifj (Apposed by 'V. Eoyd, 

Mr. Mercn was the professional civil defense instructor appointed as head 
■nanaae* of Group IV An expert in small group processes, he did on exceptional 
Job in coping with the problems of shelter living. Ho established a fairly dem- 
ocratic structure for shelter monoaemantj thus avoiding many of the tens ion s 
associated with autocratic leadership. He 'elt under personal s»r-is only nncc 
due inn the two-weofc shelter stay, and received t^e highest score among all sub- 
ecu of observer iudcmeni of aood shelter odjustiaent. 

Mr. Brain, a I so in Group lv* f wets a olant security quard with many years 
experience as a civil defense volunteer. He hod received training, as a radio- 
logical monitor. His wife and three children were in the shelter with him, Mr. 
Broun wos a big man with on oir of authority- He was often aDprooched for the 
solution of problems, such as hunlt arrangement, whicfi hod little to do with his 
civil defense experience. Alrhounh he handled all of his responsibilities well, 
Mf, Broun occ as i anally was disturbed by lack of sleep, and it was felt that if he 
had been saddled by total shelter leadership his personal odiusfment would 

Individual* Exhibiting Exceptionally Poor She Iter Adjustment 

Mr. Block was the only subject who had to be removed from the shelter 
during the course of the experiments. The protect shelter staff requested thai I - 
leave the shelter on the morning of the sixth doy of Study I because of his short- 
term adjustment difficulty. Although the maladjustment symptoms dii- 
app eared shortly after his exit from the shelter it was felt that he would have 
been incapable of functioning properly hod he remained in the experimental si- 
tuation. Mr. Block attempted to assume leadership of the group immediately 
upon entering the shelter, one* at first met wilh some success. His level of Gen- 
eral ability was. quite low, however, and it soon be c ame evident to other mem- 
bers of the group the* his decisions concerning certain problems of shelter liv- 
ing were inappropriate. His leadership was choflenoed, and Mr. Black attempted 
to remoin awake at night in order to "stay on top" of the situation, Birarre be- 
haviors on his part were observed as early as the first niaht in the shelter, and 
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he hod lost all semblance of leadership by the tiiw ho *o* removed from the 
shelter . 

Mri. Grey, also m Group I, remained SOWWwfiat withdrawn durma her entire 
shelter stay and laptop »nto a stole of mild depression on the last evening of 
the experiment. She voiced considerable displeasure, both while in the shelter 
and later To the research staff, concerning the noise in the shelter during the 
night and the romantic behavior of some of the Teen-age theltereei, When she 
became depressed she asked to leave the shelter but was talked out of this by 
the other members of her group, She had recovered from This depression by the 
following naming, Althovoh mild withdrawal eNd no? always resul* m soar shel- 
ter adjustment, r*s. Grey** few social responses were nearly always negative, 
*rn addition, her request to leave the shelter certainly may be considered indi* 
cotive of poor shelter adiustmeAf. 

Miss flush iQraup II}, contrary to The maladjustive patterns exhibited by the 
two subjects in Group I, adjusted poorly to the shelter situation in terms of her 
direct interaction with others. Although relatively nappy tn the shelter situation, 
Miss Rush, a woman in her early fifties, hod o ten d e n cy to "nag" at the you no- 
er members of her group, and to resist suggestions Given by Her fellow shelter - 
ees. This latter characteristic was particularly unfortunate, since Miss Rush 
was the chief cook for her group, a function which was subject to many sugg*s~ 
tions from practically every shelteree. Although her form of rnal adjustment was 
not ob severely judqed by the observers as the rases In Group I, hiss Rush's 
attitude created some lension in the shelter and sharply reduced her social 
desirability , particularly omono the younger members of the croup 

Billy Myers, age ten, was selected as poorly adjusted and was the only 
child who was selected cs either exceptionally well or ooorly adjusted. He 
had personality problems prior to entering the shelter. Two brief interviews with 
the boy and hit parents suggested that many of the social responses attempted 
by the boy ware rigidly suppressed by his mother. (During his initial interview 
the bo/ was struck twice by his mother for attempting to Cil* questions of the in- 
viewer.) The shelter environment, in which neither parent was present, provided 
a comparatively permissive situation for the boy. The entire situation was oagrc- 
voted by the fact that the boy was a compulsive eater Although hit interactions 
with the cooV, Miss Rush, were surprisingly restrained under the circumstances, 
the boy was a mild discipline problem in the shelter and often was unhappy with 
The limited amount of food avail ctl« to -ir 

Mr. Sree/e was a young man of above average intelligence who hod quit 
school in the eleventh grade and was an unemployed machinist. He had both 
the ability and the inclination to provide the major challenge to Mr Boyd, The 
eme r leader in Group HI. 'V Steele Hod received some reserve Air Force 
training and occasionally corrected, with appore-rt relish, some of the leader's 
"war stories,'* In addition to the expression of open hostility toward the shelter 
leader, this individual stayed awa^e Following the agreed time for retiring and 



talked loudly with Mi#j Brown, n youna womon in the shelter. O (Kiting dis- 
turbances during sic&pinj ^our* always met with disfavor frftm the other shef- 
terees, ond r.e SiHtt'i statu* «ai reduced rnn nwe try hit romantic behavior 
with Mass Brown which often included playful but violent wrestling, apparently 
by mutual consent, on the bunk* Although he apparently felt under very little 
tension during his shelter stay, Mr Steele'* social behavior resulted in s fudg- 
ment of extremely poor shelter adjustment. 

Mrss Br own / the companion of Mr Steele during most of Study HI, eas the 
other exceptionally poorly adjusted member af thai group. Her behavior was simi- 
lar to thdt of Mr. Steelej except that her hostility toward the shelter leader was 
somewhat more restrained. With the exception of her interaction with Mr, Steele, 
Miss Brown remained relatively withdrawn from any social interaction with her 
fellow shelleraes. Her lock af contribution to the social structure of the group 
along with her activity and noisiness ai night and her socially disapproved re- 
lationship with Mr. Steele resulted in a judgment of exceptionally poor adjust- 

Mr. Store, a 73 year old unemployed veteran, wos fudged the most poorly oa- 
;u*ted member of Group V Mn maio* difficulty appeared to be his mobility to 
odjust to the social distance which existed between him and most of the other 
shelter inhabitant! His initial substandard behavior was exhibited in the farm of 
relatively free use af profanity, somewhat unrestrained behavior toward young 
women, and an inability to accept adult responsibility during the course of ihel* 
1ur living His reaction to the group's rejection of his standard* *tis wi ihdrawal 
from general group processes and verbally aggressive behavior toward o married 
female sholtetee who had subjected him to rather levere verbal teasing early in 
the shelter sfcy. Both of the 94 behaviors served to further ostracize him from 
the group. Although through his withdrqwol Mr Static retained foirly adequate 
personal adjustment during the two week test, his defensive behov i or created 
*c— e tension in thm group DuTi ng the first week of his stay he reported to the 
"»arKjger that he was extremely bced By the he was somewhai more 

" ceo ted by the group ond completed his shelter stay without serious incident 

A Special Cose Mr. Mann 

Mr. Mann woi the individual who participated «n both Study I ond Study IV. 
He was fudged as exceptionally well adjusted in Group I and on exceptional ly 
poorly adju&fod member of Group IV His good adjustment in Group I is attribut- 
ed to hi s gradual assumption af r e sponsibi I ity with his mereoiing perception of 
his status within the group Hn physical prowess wot advantagous la him in 
achieving status among young males in the group ond also because of the tem- 
porary physical threat to the group by the breakdown of Mr. BJaett. He was quite 
popular with children and spent considerable »<me keeping them entertained. In 
Study IV, however, Mr. Mann was thrust into the re sponsibi I rty of deputy nanager 
He was not able to fulfill hit respons»bilittes o* deputy shelter manager ond, in 
an effort to maintain status, assumed the role ©4 o "'planted agitator,** although 
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this wot clearly contrary to the wished of Hit thelter manager and prior orient- 
ation by the project staff- This, along with the fabrication of a personal history 
{for the tame purpose, but with less fWtll than thai displayed by Mr. Boyd, Group 
111 leader resulted in hi* exceptionally poor odjusrmenT in Group IV. 

It is significant to note that individual* who were assigned or attempted to 
assume some leadership role within their shelter yovp often achieved recojm- 
tion as either exceptionally well or exceptionally poorly adjusted shelterees 
The direction of their adjustment usually was related to their success or failure 
o t leader s - 



PERSONAL CHARACTERISTICS RELATED TO 
ADJUSTMENT 

Prior to the conduct of the actual exper i ment % o great deal ol individual in- 
formation was obtained concerning each of the prospective shelterees* This in- 
cluded biographical information tuch as age, occupation, etc.. as well as test 
scores of such traits as intelligence, nevratieiim «nd others. Additional inform- 
ation concerning each individual was obtained during the two interview* con- 
ducted prior to the study. The personal history and test data are presented in 
summary form For each of the experimental groups in Table III in Chapter L 

The individual characteri sties of all of the participants in the studies were 
compared with an observer rating of their adjustment and leadership ability. This 
adjustment scara used for oil subjects was o composite raring of the foLowing 
characteristics; 

e F o 1 1 o wer- N onf o \ I ower 

» Partic iponv Ncnport i c ipa nt 

e Helpful- Troublemaker 

eSufty-Lathargic 

e Calm-Tense 

eAccepted-Rejected 

• Fr iend Ey-Unf r iend I y 

e Aggressive- Passive 

Each subject was rated on a teven-pcint seals for each at" theie characteristic*. 
The highest rating was given for the end of tho continuum mentioned first in the 
above list An exception to thil was Aggre* nive-Passive, in which the highest 
value was given to a rating midway between the two extremes. The individual 
adjustment score was the total of the ratings for eoch camp -r - : - 
Leadership was evaluated an a similar seven-pomt rating seal*. This variable 
hod no component character i*tic*. The correlation of adjustment and leader snip 
scares with certain individual character istics it presented in Table XXII The 
difference in N for these various analyses is a result of the unavailability of some 
scopes for certain individuals- 



Table XXII. Correlation of Individual Difference* with 
General Shtlttr Adjustment 
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Only age had any appreciable relationship to the adjustment rating, with a 
tondoncy for younger persons to bp rated as better adjusted than older persons. 
Intelligence was the- only variable appreciably related to leadership. 
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CHAPTER 10, INTERPERSONAL 
BEHAVIOR DURING SHELTER OCCUPANCY 



FORMATION OF INTERPERSONAL RELATIONSHIPS 

Tie shelter situation wat characterized by a complete lock of social con- 
tact with friend* and loved ones in the Outside world The deprivation of this 
social need ltd to the development of some unique interpersonal relet ion 5 within 
the shelter group. There was a rapid development of vm*y close friendships with- 
in the group. Relationships between some individuals d«v«lopod to a point of 
emotional intimacy usually never achieved in as short 0 period os the shelter 
Stay, Informal contact with some of the sub jeers OS I ana =s one month following 
their sheltor oeporience indicated that these relationships were retained after the 
end of the esporiment 

Another characteristic of shelter living eras the rapid fornotion of sob-groups 
within the genera) shelter population, Sub-grouping occurred within m notes of 
shelter entry and refrained relatively stable for the duration of the confinement 
period . This sub-grouping usually occurred on the basis of common acquaintance, 
background, and 1 forest among the sublets. The allocation of some shelter 
functions according to groups rather than individuals increased the stability of 
this social structure Similarly sex and age were strong factors in deterrmng sub- 
groupings. In general, they appeared to be as strong or stronger than family af- 
filiation in determining time spent together. 

GROUP COHESION 

In addition to the development of close friendships and thr occurrenze of 
subgroup 1 rig the cc-hes i veness exhibited by entire shelter groups was exception- 
al Life inside the shelter quickly become sharply distinct From activities extern- 
al to the group- Observers on the project staff, who were physically very close to 
the situation, ware separated from the shelter society by use of the pronoun 
"them" while those in the sheltor were M uV or "wa " If was particularly in- 
teresting to note how shelter leaders, who had during their orientation to the 
study established a fairly close relationship with the project staff, quickly lost 
this primary association and identified with their shelter group. A similar ex- 
perience was reported by the project director who spent the last 20 hours of 
Study IV in th# shelter. During the post-shelter intttviews almost every subject 
from every study commented that they couldn't have been confined in a shelter 
with a bettor group- 
High esprit de corps of social sciences experimental groups has been wide- 
ly reported and may be a factor here. Just the knowledge that the subjects were 
participating, in a research study may have enhanced group cohesion and morale. 

The group cohesion and morale was most directly reflected in a defermino- 
*'on to remam intact as a group and prove that it could come through the test 
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with flying colors, A number oF subjects confided after the res! that they planned 
to leave offer a couple of days if the going got rough. After once getting inte- 
grated Into the group they no longer even considered this possibility. The sub- 
jects with elevated temperatures who refused to report them and ihe woman who 
elected to remain with her group after being informed that a close relative was 
critically ill exemplify this determination. 

HOSTILITY 

The eJoseness of i nterpersenal relations within the shelter and the co- 
hesiveness aF the experimental groups resulted in c general suppression of hos- 
tility within each group. As indicated in Chapter 9, there was very little aggres- 
sive or hostile behavior expressed within any of the shelter groups, Thii was 
contrary to the expectations of most of the she I tenses, as expressed in their pre- 
shetter interviews. When asked what difficulties they expected fa arise from shel- 
ter living a Fy C C G I responds wan "\ suppose ps a p ' c ma y g e t Ofi each other s 
nerves." 1 Although this probably alerted shelrerees to avoid hoshl ity-including 
situations, such responses also may have been suppressed in order to preserve 
the valuable close relationships which existed in the shelter. The few hostile 
responses which did occur were frequently expressed through confidential con- 
versation within o sub-group, rather than through direct attacks upon the offend- 
ing Individual. For examplcj the woman in Group IV who was the subject of Mr. 
Stork's aggression, often told her troubles to a small circle aF sympathizers 
rather than talking back to her tormentor. Hostility, then, wos suppressed, or else 
expressed indirectly within the safe confines af fho individual's sub-group. 
Subjects also frequently to Id their complaints about fellow sheltarees to a de- 
signated or informal leader privately and sometimes with the expectation of ac- 
tion and more often merely to <r get things off my chest before I explode." 

STANDARDS OF CONDUCT 

Perhaps related to the suppression of hostility was the general trusting at- 
titude which prevailed in the shelter. Although the supply of food, cigareites, 
and other items was limited,, strict rationing rarely was introduced into the shel- 
ter organization^ and no formal watch was kept over the provisions. While this 
certainly was in port a function of the relatively small siie of the groups as well 
as the exposed location of the supplies, there was some feeling that the incer* 
poraFion of formal protective measures would jeopardise the cohesivencss of the 
group. This was reflected in comments by shelter leaders to the effect that they 
did not like to think that such measures were necessary. 

Such (rutting attitudes were threatened, however, by an apparent tendency oF 
the general shelfer population to accept standards of behavior somewhat lower 
than the expected average for such a group. 

Such tendency possibly was due to the Fact fhat those shelterees possess- 
ing higher standards also tended to have higher socio-economic status and be 
better educated, Such individuals were mare willing to adjust to changed stand- 
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pfAh in order to preserve pleasant interpersonal relations within their group. 
Effective she her maii'i'J enent served to reduce the lowering af standards. Group 
cohesiveness usually was preserved in these instances with acceptance of hos- 
tility on on individual basis by the shelter leader. 

SCAPEGOATS 

Same breach of shelter etiquette did occur. This included the occasional 
disappearance of cigarettes and other items, in addition to incidents such as the 
sabotage of bunks and other foolish practical jokes. In these cases where the 
person responsible for tV>a act could not readily be identified, blame was often di- 
rected toward a scapegoat. Individuals selected as scapegoats often had commit- 
ted other offensive acts earlier in their shelter stay and thus been alienated from 
the group. It is interesting to note, however, that social isolation in itself occa- 
sionally caused a shelteree to become a scapegoat. This may be because iso- 
lates posed a threat to group cohesiveness r and thus became an abject of group 
hostility. In general, however, the primary shelter group was surprisingly tolerant 
of behavior thai deviated Front their n or m 
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CHAPTER 11. MEDICAL 
ASPECTS OF SHELTER TESTS 



MEDICAL EXAMINATION 

Before any applicant wut I molly selected to participate in the shelter Ho- 
inability study he was aiven a thorough physical examination. The primary reason 
far giving three medical exofrunations was for ihe protection af the subjects. It 
was not within the scope oF this enperiment to study detailed aspect* of medical 
problems in a Falloul shatter. The firsl examination, conducted approximately one 
week before the start of each test, included a chest X-ray, urinalyni, blood rest 
and general phyvcol check up as welt as a complete medical history. At the time 
of the initial medical examination only one girl and one hoy avt of approximately 
200 people examined were disqval if ied. The girl was rejected en the basis of a 
• ' ' cm zouli have been associated with act wc but I real, 

rheumatic fever end the hay for psychologies! reasons on the advice of hi* 
psychiatrist - 

Immediately prior to entering the shelter each participant was given a sec- 
ond examination by a registered nurse- This examination consisted of weight a*id 
•n r-iperature *eadmg and a general check for sore throats, coughs and colds. At 
'his examination, before the final study, one young girl was disqualified because 

of a head cold. 

A third and final physical examination was given by a nurse to every subject 
immediately following the shelter exit. Waighi and temperature wets checked and 
a thrant examination was made. Each subject was asked if he had any physical 
complaints If, m the judgment of the nurse, the complaint night be serious; the 
subiect was examined by a physician. 

WEIGHT LOSS 

A summary of weight last for different groups is given in Table XXIII. 

It is interesting to note that the mean weight Joss was greater for men than 
women or children Men are accustomed to eating larger portions than women 
f'r children and probably reduced the omoun) af <ood consumed much more than 
others, even though they were eating the same or slightly more than their com- 
panions in the shelter A major COVse af weight lass in children was probably 
lock of food selection Children were less likely to eat something they did not 
'ike, although several children were very proud of themselves when they tasted 
and found they liked a food they Had never before oaten. 

It seams that weight loss tended to stabilize over a period of two weeks. It 
was not passible to weigh subjects in the two weak group until the end of the 
two weeks Assuming that weight loss for Group IV was approximately the same 



woman suffered from nausea end ioith stiffness during th* first two days in the 
jhelfor but after that neither she nor her son had any physical complaints. 

One other person in a questionable state of health was a women, a! so in the 
fourth study. She had boeti cw'med Ta bee: suffering from pleurisy prior ro en*er- 
ing the shelter For the first four day* she was fcept under especially class sur- 
veillance^ She looked pole and her eyes were very watery. Her symptoms, how- 
ever, di sap pe a red by the end of the first week and the was fin* throughout the 
rewind* of the study 

IN. SHELTER MEDICAL PROBLEMS 

Some physical ailments did develop inside the shelter These ore suewn- 
riied m Table XXIV. The most prevalent complaint was of headaches. Stoatoch 
cramps were also common TH» instance of upper respiratory arlmentl was high 
compared to other ailments hut lower than had been anticipated and much less 
serious. This is probably largely due to the tests being conducted in the spring, 
when respiratory ailments in the Pittsburgh area are relatively infrequent. Only 
38 OUt of a total of 120 sub-ieO* reported coughs or cold symptoms, 
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It is interesting ro note that in Group II (o group Having the * 'comfortable" temp- 
erature) there were 25 reports of cold symptoms t-Jt in Group I only II, Group III 
none, and Group IV 2 Although many sub|ects reported having colds, no one re- 
ported his temperature as being over lDQ'at any time. (Eoch subject had his own 
thermometer and took his temperature once a day and was instructed to notify the 
the observers by means of the emergency phane of any temporal ures over 100° ) 
Conversations in the shelter overheard by observers and post-test interviews 
lugneited that some people had elevated temperatures and Jid not record them 
There was high motivation to ***flelt It out;" much "I can take it 1 " feeling which 
rrode people hide the foct that their temperature *a* elevated aver 100". They 
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thought they might be forced to Ihv« the shelter if the obitr^n knew about 
elevated Temperatures 

The f*rtt night of Study I the observer* noticed that me of th* older women 
w*i not feeling well She appea-ed to be nrjusea*ed. made nany trip* to the lava- 
tory, and «imJ worm d o mun put da m p cloths on H*r head and 
She did not, however, request to leave although th* was enured by the shelfer- 
ees that the would be repeated if she wished. At the end of the week: ihe admit- 
ted she hod 3 history of severe c I au stTaphob« a priv To entering the shelter, She 
felt miserable the first night in the shelter and hod longed to be home, but she 
had been determined to "sticl it out" and wos proud of the fact that she had 
been successful and stayed out the week, This 14 stick it out" attitude was com- 
mon and could account for tome illness and ele^rried temperatures remaining 
unrecorded 

ATTITUDE TOWARD MEDICAL PROBLEMS 

The attitude among the shelterees toward illness »«m«! to be one of in- 
difference Generally they toot the attitude "if we ignore it, it will go c*ay." 
There was little they could do anyway to treat medical problems because of the 
1 1 mi tee supply of medications available 

At the post-shelter physical the subjects were expected *o confess the ill- 
ness and elevated temperature i experienced m tne shelter. There was, however, 
a marked tendency to mmimire medical problems. For example, one woman in 
Group I rJev#loppd 3 bad cold The observers noted her symptoms - oale complex- 
ion, swollen, bloodshot eyes, profuse perspiration, runny note and confinement 
to bed At one point a discussion was overheard and it was learned that this girl 
had a fever over 100°. At the post- she Iter physical and interview she avoided 
mention of her illness and, when asked specifically about it, fended to minimize 
it by merely stating that she had had o cold but it hod not been too bod and it hod 
gone away quickly 

This trend toward nimwMnnj medical ills is evidenced in th* response to a 
question on the fallow-up questionnaire which each subject received after hit 
shelter experience* The question asked, "Did you have a 'cold immediately be- 
fore, during or after your shelte* experience?" The answers to this question are 
summarized in Table XXV 

The instance of colds in the shelter reported on this questionnaire does not 
correspond with the diary reports of colds os reported in Table XXIV. The fact 
that 38 people reported colds in their diary and 19 reported colds during their 
stay on the follow-up Questionnaire suggests forgetting end or another attempt 
by the subjects la minimize unpleasant aspects of then- shelter stay 

Therefore, due to the contradictory recordings of observers and the subjects 
and the tendency on the part of the subjects to minimize medical problems, it is 
difficult to determine exactly the medical problems that did occur in the shelter. 
The fact that no one requested to leave because of illness and the amission of 
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peat-shelter comments relating to medical problem* In the shelter point to the 
fac* that few problems existed and those that did appear #er* not of a serioui 
nature 



Toble XXV. Imionce of "Colds" Reported by S«b,.rt» on Follow-up Que.tionnaire 
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POST-SHELTER MEDICAL PROBLEMS 

"o lubied, en the baits of a follow-up questionnaire, hos reported any 
Costing physical complaint as a result of his stay in the shelter- The number of 
twbfects naming various complaints or a follow-up questionnaire are shown in 

Table XXVI. 



Table XXVj. Post' Shel tor Com plai nts 
[Bated an fallow-up qua ihannairei completed by D 4 jub(eeti) 
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These complainti were of o temporary nature with everyone feeling normal with- 
in a weak and in most cases within two days after leaving the shelter. 
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CHAPTER 12. PROBLEMS 



GENERAL 

Subjects' diaries, post-shelter questionnaires and interview*, and follow-up 
questionnaires revealed no outstanding problem* which were recognized by the 
participants in the study- This is compatible with the feeling of the project staff 
that shelter hebitobility at defined by time evper intent*, involved a surprisingly 
small number and levefify of prcblcns from the behavioral sciences point of 
view. Th+f* are, however, at least three problem area* which qre felt to warrant 
special attention. Participants in these studies con be assumed to be highly 
rrct i *zi ed ^nd thus have a tendency to de enejhos-ire problems which occurred in 
shelter. Three behavioral sciences problem areas identified as a result of this 
itudy am 

eConf Irct of values 

•■Stresses of leadership 
The thrtd problem, stresses of leadership, already has been considered in Chas- 
ter 5 of this report. 

LACK OF SLEEP 

Lock of sloop was not recognized by the shelter inhabitants as on 
overwhelming problem, although its overfall evaluation as c discomfort factor 
resulted in 0 rank of six. Individuals who obtained less than three hours 
sleep during o given night often would, on their diaries, rote the odequocy 
of their sleep during this period within the range of "slept very well" to "had no 
trouble sleeping." This lack of awareness of sleep deprivation possibly may be 
attributed to the in-shelrer living absence of the usual criteria for evaluating 
fatigue lUCh 0* normal job requirements and other routine daily activities. Ob- 
servation! of both behavior and physical app^arnnce, however, indicate that 
Fatigue took Its tall of the shelter inhabitants. Physical evidence of fatigue in- 
cluded sagging fecial muscle*, drooping posture, frequent yarning, headaches 
and even torn* nausea Behavioral symptoms Included poor concentration, dif- 
ficulty in making decisions, and general Lethargy. While some of these symptoms 
may be associated with warm temperatures or other factors of shelter living, in- 
dividuals were observed ro exhibit *hese characteristic* to a lesser degree on 
days when they hod obtained considerable sleep* 

While the worm ter-perature and strange surrounding, undoubtedly contrib- 
uted to the difficulty tn sleeping, the primary disturbing factor was the difference 
in time of retiring and amount of sleep to which (he various members of the group 
were accustomed- As has been indicated elsewhere in this report, the establish- 
ing and maintaining of quiet hours was a major source of conflict within all of 



The studies. In addition, the usual result* of sleep lost, such a* general irrito* 
hleness and lops* of attention may have serious ram if i cottons in an actual sur- 
vival situation 

TK« role which lack of sleeo apparently played in the adtustemil difficulty 
af Black and the depression of fAs. Gray also oust not be ignored. Even 
though the lock of lleep moy well hove bean a symptom rather than □ cause of 
generally poor adjustment, the fatigue resulting from sleep lass probably added 
to the already poor adjustment. A third individual, who seemed to hold up fairly 
well during her shelter stay, exhibited near hysteria at the time of her release. 
She attributed this to fatigue, commenting that "I didn't realize how tired I was 
while I was in the shelter," Upon returning how** she slept for "a couple of 
day*" and then reported that she feft completely recovered. 

The behav i or of the managed) groups t in which the leaders had] been trade 
aware ol the sleep problem, indicates that such awareness should serve to some- 
what reduce this problem. However, further study is necesiary to identify tech- 
niques for the assurance of odequate sleep for all member i of the shelter popula- 
tion. 

The presence of children under six and infants will almost certainly increase 
th* sleep problem substantially beyond what it was in the current study. 

CONFLICTS OF VALUES 

The conflict of values presented another major problem in shelter living. 
Different values concerning remaining quiet sa others could sleep provided one 
source of stress. Conflict of values also appeared in the areas of: 

• Acceptable language 

■ Gambling 

• Sanitation and Cleanliness 

• Sexual Expression 

■ Observance of the Sabbo'h 

Such conflict can bo expected ta occur in group shelters containing in- 
dividuals who differ greatly with respect ta age, intelligence and socio-economic 
level . 

Acceptable Language 

Tension in relation to profanity was increased because of the presence of 
children in the shelter In the unmanaged groups profanity was used rather freely, 
despite the fact that the emergent leader *n one of those groups hod his three 
young children m the shelter with him. At the first occurrence af profanity in one 
of the led groups the appointed manager took the firm stand of forbidding it com- 
plrtely. He was not challenged. Profanity never become a problem in the othor 
managed group, This may hav* been because of the greater formality of the 
leadership in thii group, which discouraged even the tenfotive expression of 
profanity. 
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of tension woi created among the oiult population, as later reported rn post- 
9 h«lrar Interviews. 

QbiPf /once of th* Sab both 

Rehgion playod a significant role in shelter living with o she Iter chap tain 
sometimes •owning within the group. Sunday religious services were held by every 
shatter group A eonti d«rofa1 e amount of rel igious tolerance wot exhibited by most of 
the shelters*!. Objection to religious services usually was manifested in passive 
non-partiei potion rather than aggressive opposition- However, it is because of the 
apparent importance of religion in the experimental situation and the even greater 
emphasis anticipated during an actual emergency that the potential conflict of 
value* which could occur in this area is especially worthy of note. Rejection of 
'eligion m this study ranged from sleeping during the Sabbath service to declar- 
ing "nobody is going to Veep me from game I ing on Sunday/' In actual emergency, 
where both th* sfressfulness of the situation and the importance of religion to 
some individual* it greater, the latter attitude could result in serious tensions 
within the group 

Religious themes eipressed during dittvst ioni and formal services in the 
shelter generally emphasized one of two theses, 

• Hie sin of man as the factor responsible far worldly disaster. 

• Hope for salvation through faith in God. 

The story of Nooh*« Ark, which was a the** for 0 shelter sermon could, for ex- 
ample, be approached occording to either or both of these theses. 

Whether or nor the proctice of religion will become a source of conflicting 
value* In a shelter situation may depend upon which of these two approaches is 
purged by the the i sis in the group. The theme of hope through faith may be ex* 
petted to receive at least the tolerance observed in this study. An attempt to 
place responsibility ft* rhe catastrophe upon the *<n* of those in the group, 
however, probably would emphasize the difference in values within the group and 
increose tension In the shelter. 

Cone I ji ion 

Several sources of conflicting values within the jhelfer papulation hove been 
identified. These were conflicts observed os part of this study, An oetual shel- 
ter situation may present other problems, while some of those mentioned here may 
be relatively unimportant. The important factor to be emphasised From the avail- 
able data, however, is that conflict of values occurs within shelter groups in re- 
lation to ot least some aspects of shelter living Problems associated with this 
conflict of values were magnified by three factors observed during these tests; 

• Particularly in groups without a trained leader, people with relatively law 
standard* s**m»d fa have a disproportionate effect on group standards 

• Older persons with Socially higher standards often withheld their dlsap~ 
□ravel rather than enxessinc i* to the ronfhetina otOud 
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eThr oMnr wnmrth with extremely high ilandqrdi often had low group status, 
making them relatively ineffective in expreiiing their points of view. 
There it o strong indication that well planned shelter management can reduce 
such conflict of vo!u», However, further research it necessary to provide o 
fystemattc approach to rtti* problem. 



CHAPTER 13. CONCLUSIONS 



LI MITAT10NS 

Simulation 

The conclusions which can be drawn from the study ore limited in port be- 
cause of the basic purpose of the study This purpose was to determine the re- 
acHons to confinement as a general condition, ficit tD determine reactions to con- 
finement under attack A shelteHike situation was used for the confinement, hut 
It was not the purpose of the study to simulate real attack conditions in a psy- 
chological sense- Consequently, conclusions cannot be drawn directly concerning 
fho behavior of persons in a real attack situation, Rather, the conclusions must 
be limited to an estimation of the impact shelter confinement per se will hove on 
behavior. The impact of actual danger, knowledge of possible consequences of a 
real attack, possible physical or psychological trauma from the attack or efforts 
to enter the shelter, end separation from laved ones who may be in peril was not 
a part of this study, Therefore, no conclusions can be drawn concerning possible 
interaction between the stresses of an actual attack situation and the additional 
stress of shelter confinement 

Sample 

A second major limitation on the conclusions that can be drawn from this 
study results from the sample of subjects who participated. Five principal sele- 
rive factors may have affected the genera I i lability of results from this study: 

• Attitude toward civil defense. On the average, subjects in this study 
probably had a mere favorable attitude tow^-d civil defense than most 
Americans. To the extent that a favorable ottituce towird civil defense 
might cause better odjusrment to shelters, results of this study might 
result in unduly optimistic conclusions concerning general adjustment to 
shelters 

• Physical and mental health. CntKally ill persons obviously would nol 
volunteer for this study. Conclusions concerning the care of such persons 
cannot be drawn from this study. In the one case in which a group felt 
that one of the subjects was having seTious adj ustment difficulty, there 
was a strong negative effect on morale. There Ore insufficient data from 
this incident to draw firm conclusions, but it affirms the desirability of 
intensive study of the problem of the psychologically disturbed in shelters. 

■ Infants. Since the current study included no children under seven years 
of ogi-, no conclusions can be drawn concerning the in-shelter Care of 
infants and preschool children, nor can the impact of the presence of 
such children on others be assessed. 

• Gainfully employed. Because portic ipotion in this study required subjects 
to be absent from work far 0 full week or two, it was very difficult to ob- 
tain a sufficient number of gainfully employed persons, particularly men 
over 30, to provide a representative sample- Since gainfully employed men 
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over 30 snmtd to provide a stabilizing influence on the group, their rela- 
tively small number in each group makes it difficult to draw concluMO^ 
about shelter groups Having a more representative proportion of gainfully 
employed men . 

■ Self selection. There are undoubtedly many personal problems relevant to 
shelter adjustment which would cause people mat to volunteer for this 
study. Some of the more obvious of these problems ore: 

1. Fear of enclosed places 

2. Fecr of public exposure 

3. Bed netting 
4- Drug addiction 
5, Alcoholism 

Although one woman with an intense fear ef enclosed places and one man 
with an obvious, drink mn problem did participate in the study and came 
through the shelter experience in goad condition, It is probable lhat there 
were a disproportionately small number of subjects with such problems . 
The importance of such problems in shelter adjustment was exempt if ied 
by the severe nausea and "almost" a request to leave during, the First 
two days of confinement on the p* rT °* 'he claustrophobic woman. 

The fact that subjects received a mod-est remuneration for participation does 
not, in itself,, seem to have major implications for the conclusions mot can be 
drawn from this study. However, the fact that most volunteers had to be accepted, 
and for the groups for which they were available, made it impossible to match 
groups closely on all personal history variables. This restricts the firmness with 
which conclusions can be drawn from group comparisons. ' 

Statistical Significance 

Because time and funds made it impossible to conduct tests with more than 
one group under a given set of experimental conditions, cone! us :.ns co-nc^rnmg 
the effects of these experinvental conditions must be drawn with considerable 
caution. 

GENERAL CONCLUSION 

Results of this study support the generally optimistic conclusions from shel- 
ter habitation ^dies in Sweden (Brand- Pers son, I960), Germany (WGCDT, 1959), 
England (Natl, Acad* of Sci<, 1 960), ond the United States -bath with family 
(Vernon j 1959) ond group (Strape et al, I960) shelters. The inclusion of women 
and children from age seven and Up in this simulated group situation did not re- 
sult in any ove'whe I ni ng psyche ; oc " or SO-oai p-r ob ! e ^ s, The'e *ere, in fact, 
fewer and less severe problems than had been anticipatedj even with knowledge 
of the previously cited work. 

Despite the numerous limitations described above, results of this study, 
when taken in conjunction with previous hobitflbility research, suggest that shel- 
ter confinement per se will not be overwhelmingly stressful if reasonable manage- 
ment, space, ventilation, temperature, sanitation, light, and sustenance are 
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p, ev id*d Major area* of additional frukfv! t ••torch appear to be not so much 
along the lines a* refining estimates of the exact limits and effect* of these 
various factor* 01 in studying torn dimensions erf shelter habrtability which 
n0 -*e not Y** D ** f1 aiven adequate emp.ricol te*t Some of tK<ne dimensions are: 

• Inclusion of hitherto largely untested groups in representative shelter 
populations. Especial ly: 

1. Infant* and children of preschool age 

2. Mi*ed race*, parti culqrl y in areas of Vncwn racial tension 
3- Physically ill OF handicapped 

4. Psychologically disturbed 

• Tests with limited, but realistic, special population*. Especially: 

L School children with teachers 

2. MospMalned poitents 

3. Neighbors, bath with and without sorting ^mliprs of the fomi ly 
-4, Working group* from the Same argon i laf ion 

5. Downrnwn^ daytime populations 

• Determination of the factors which will enhance sleep and minimize con- 
flict of values concerning appropriate i ha iter behavior; far example, re- 
maining quiet at night, gambling, petting. using profanity, e*p*ession of 
religious belief Sleeping difficulties and conflict of values were two in- 
cipient problems identified m ihis *tud]r which might be of increased 
significance in an actual shelter situalion 

• Development and lest of guidance and training material far shelter man- 
agers 

e Determination of the passible tradeoff between trained manager* and guid- 
ance material specially prepared far relatively untrained management 

SPECIFIC CONCLUSIONS 

Space 

The eight Square and 58 cubic feet provided per occupant for livrng, storage 
and fovatory space in this study woi adequate for emergency living for up ta two 
week* Neither crowding nor lock of privacy resulting from this close space was 
a sufficiently serious problem to suggest that more space is t*^virm4 %o long at 
adequate ventilation and temperature conditions can be maintained Adequacy of 
eight square and 58 cubic feet per occupant depends upon efficient design of the 
space, principally demountable bunks that con be taVen isin sr zonverted into 
seals for daytime use. 

Although no precise conclusions can be drawn from the Informal 20-hour test 
with 5.9 and 42.8 cubic feet per occupant, the concensus of participants and ob- 
servers was that capacity for a manogeable jroup had not been reached but was 
being approached, On the basis of totol results from this study and a review of 
previous habitability studies, i* is recommended that a test be undertaken with 
□ bout 5.4 square end 39 cvbtc fee* per occupant under a steered sleeping 
sc^edul* described in Chapter 3 
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Tamp* rot ute 

Peak effective temperature* of about 95" i F each doy w#r# tolerable but op* 
peared to be close to the upper threshold of physiological tolerance far seme in- 
dividual* Within the limits of temperature in this Study, however, ^effective 
Temperature from about 72V to SSTI it seemed to have relatively tittJe influence 
on either social structure or psychologies! adjustment 

This study hod no results Suggesting 3 change in current Office of Civil end 
Defense Mobilisation standards that shelter temperature should not exceed am 
effective tesoerature of 35 T However, results of this study ere not sufficiently 
conclusive to preclude useful testing at tem p eratures m excess of 85 f effective 
temperature ff conducted, however, rt is reconrmentea tnv tne planning and con- 
duct of Such tests be closely monitored by physiological Ond medical experts 

Management 

Trained ond designoted manager* increosed the overall adjustment to shelter 
living and enhanced attitudes toward shelters, civil defense, and people m gen- 
era I as compared with shelter groups not having trained management Extra- 
polafion to the real shelter situation would suggest an ev*n 1- ccrtance 

for the shelter manager than was the case in the simulated tihjoticn 

The management materials prepared For this ifudy, described In Appendix D 
to this report Ueparqtely bound), showed sufficient promise to suggest additional 
study and development for more general usr 

In-Shelter Training 

Under the guidance of a trained manager, it was feasible to provide in-seV- 
te* training which was effective in teaching she Iter ees information relevant to 
m. shelter and posi-sheltef Survival The training appeared to be well received 
by shelter groups and was widely participated in by the shelter groups No re- 
Suits from this study suggested that m-shelter framing would be unfeasible in a 
real shelter 

Detign ond Discomfort Factors 

Design of bunks far easy conversion frpes night to daytime shelter configura- 
tions appeared fa be a -"a 4 cr factor in making ode quote a Small amount of space 
per occupant The greatest overall source of discomfort was lack of water far 
washing, although high temperature was on even greater source of discomfort far 
groups having an effective temperature up to about 85T 

Since maintenance of effective temperature below 85 F is often difficult and 
expensive in shelters, result* of this study do nat seem to wdrrgnt major effort! 
to achieve temperatures lower than this upper threshold, although lower temp- 
eratures are clearly desirable if they can be easily achieved 

Availability of even small amounts of water for body bathing and" or on oc- 
casional change of clean clothes would seem to be significant sources of im- 
proved habitabi lity 



A irot ,3n on ^ ten4 '°" *' ere greatest immediately 'allowing shelter entry and 
for to release- Depression woi common toward the middle of shelter stay. All 
of the* ■ ejects were reduced when a trained ond designated manager was present. 

Desire '° leave mounted Steadily from the time of shelter entry, but did rwjt 
become over whelming within 3 period of two week* 

trd.v.dMcl Adjustment 

01 the variety of personal history and psychological test data obtained con- 
cerning each Subject, only age seemed to be significantly related to shelter ad- 
justment with younger subjects hawing so ma w h at bettor adjustment than older 
subjects. The only substantial predictor of leadership perforiwanc* seemed to be 
general intelligence with more intelligent subject* shewing a greater tendency 
to lead On the basts of observation and interview, shelter adjustment seemed to 
be a fairly direct reflection of the individual's general social adjustment pattern. 
There »9t tame obeervottona I evidence relating to individuals with poor leader- 
ship success in their private life **hen such individuals tried to assume leader- 
ship responsibility in groups with no designated manager, they did so at o cost 
tr> their own adjustment and the adjustment of others in the group- 
Interpersonal Behqvior 

There was a general lack of serious direct interpersonal conflict in all 
j'oups Strong friendships grew rapidly and esprit de corps became suite strong, 
although this espnr de corps was disrupted m one group by a serious personal 
adjustment on the part a* one subject. Personal dislikes, as revealed in post- 
shelte' interviews, were usually well controlled even though not entirely hidden. 
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